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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION CF FACILITIES

GENERAL STATEMENT

The Construction of Facilities (CoF) appropriation provides for contractual services for repair, rehabili-
tation and modification of existing facilities; the construction of new facilities; the acquisition of related
facility equipment; the design of facilities projects and advance planning related to future facilities needs.

The funds requested for 1984 provide for: the continuation of prior year's endeavors in meeting the
facilities requirements for the Space Shuttle: Space Shuttle Payload support operations; modification of
aeronautical research and development facilities; repair, rehabilitation, and modification of other facilities
to maintain, upgrade and improve the usefulness of the NASA physical plant; minor construction of new
facilities; and facility planning and design activities.

The projects and amounts in the budget estimate reflect Space Shuttle and Space Shuttle Payload requirements
that are time sensitive to meet specific miletsones. Other program requirements for 1984 include the modi-
fication for additional chillers at Johnson Space Center; construction of frequency standards laboratory and
modifications to space flight operations facility at Jet Propulsion Laboratory; construction of fluid mechanics
laboratory at Ames Research Center; construction of aeronautical tracking facility at Dryden Flight Research
Facility; modifications and addition for composite materials laboratory and modifications to 30 x 60-foot tunnel
at Langley Research Center; modifications for small engine component testing and modification to icing research
tunnel at Lewis Research Center; and relocation of 26-meter STDN antenna, Spain.

The FY 1984 program continues to meet the objectives of preserving and enhancing the capabilities and
usefulness of existing facilities and to ensure safe economical and efficient use of the NASA physical plant.
This request, continues the necessary rehabilitation and modification program as in prior years and continues a
repair program. The purpose of the repair program is to restore facilities to a condition substantially
equivalent to their originally designed capability. The minor construction program continues to provide a means
to accomplish smaller facility projects which accommodate changes in technical and institutional requirements.

Funds requested for facility planning and design cover advance planning and design requirements for potential
future projects, master planning, facilities studies, engineering reports and studies and the preparation of
facilitly project design drawings and bid specifications.

The request for FY 1984 is $150,500,000, an increase of $53,000,000 above the appropriation for FY 1983.
Outlays are estimated to be $128,600,000 in FY 1984, an increase of $6,800,000 from the estimate for Fy 1983.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
PROPOSED APPROPRIATION LANGUAGE

CONBTRUCTION OF FacILITIES

_For construction, repair, rehabilitation and modification of facili-
ties. minor construction of new facilities and additions to existin
facilities, and for facility plannin and demgn not otherwise provided,
for the National Aeronautics and Space Administration, and for the
acquisition or condemnation of real property, as authorized by law,
E$97.500,0006] $150.500,000. to remain available until September 30,
19_853_ 1986 Provided, That, notwithstanding the limitation on the
availability of funds appropriated under this head by this appropr
ation Act, when any activity has been initiated by the incurrence of
obligations therefor, the amount available for such activity shall
remain available until expended, except that this provision shall not
apply to the amounts appropriated pursuant to the authorization for
repair, rehabilitation and modification of facilities. minor construc-
tion of new facilities and additions to existing facilities, and facility
plannin%aand design. (42 U.S.C. 2451, et seq., Department of Housing
and Urban Development—Independent Ag:nciw Appropriation Act.

1983; addrtwnal authorizing legislation to be pro )
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION CF FACILITIES
Program and Financing (in thousands of dollars)

Budget plan (amounts for
construction of facilities
Identification code 80-0107-0-1-999 actions programed) Costs and obligations

1982 actual 1983 est. 1984 est. 1982 actual 1983 est. 1984 est.

Program by activities:
Direct program:

1. Space transportation SYyStEMSssueeessnansss 20,050 21,405 41,300 17,460 43,600 39,200
2. Scientific investigations in space....... _— 1,740 12,000 1,085 3,200 10,000
3. Space and terrestrial applications saususs — —— _— _— _— —
5. Aeronautical research and technology susss 22,650 20,115 24,000 20,109 43,500 32,400
7. Supporting acCtiVity sesessssssnssannsnnnns 56,000 54,240 73,200 53,577 69 ,900 74,700
Total direct program..................... 98,700 97,500 150,500 92,231 160,200 156,300
Reimbursable program:

1. Space transportation SyStemS..ceuuusssuns 2,000 16,000 5,000 3,116 13,400 6,700
5. Aeronautical research and technology «uu.. 300 1,600 1,500 1,604 1,600 1,500
7. Supporting activity..... —— 400 1,000 784 400 900
Total reimbursable progran ceesssassssssnns 2,300 18,000 7,500 5,504 15,400 9,100
10.00 Total obligations cesesessssnsnsnnnnss 101,000 115,500 158,000 97,735 175,600 165,400
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Budget plan (amounts for
construction of facilities

Identification code 80-0107-0-1-999 actions programed) Costs and obligations
1982 actual 1983 est. 1984 est. | 1982 actual 1983 est. 1984 est.
Financing :
11.00 Offsetting collections from Federal funds. -2,300 -18, 000 ~7,500 -1,727 -18,000 -7,500
Unobligated balance available, start of
year: For completion of prior year
budget plans :
21.40 Direct. ..o - - - -112,616 -120,084 -72,384
21.40 Reimbursable.......................0. -— -— -— -6,900 -3,123 -5,723
22.40 Unobligated balance transferred from
other accounts: Direct................. -— —_— _— -1,200 -15,000 _—
Unobligated balance available, end of
year: For completion of prior year
budget plans:
24.40 Direct. ..o —_— —— 120,084 72,384 66,584
24.40 Reimbursable.................oooon, -_— -— -— 3,123 5,723 4,123
25.00 Unobligated balance 1apsSing ceesssanssnnuns 33,426 E— — 33,627 — —_—
39.00 Budget authority...................... 132,126 97,500 150, 500 132,126 97,500 150, 500
Budget authority :
40.00 Appropriation sesssssssssssssssssssssnnnnns 95,800 97,500 150,500 95,800 97,500 150,500
40.00 Reduction pursuant to P.L. 97-101
See. 501 (UT1)eeveeeeeneenssone nnnnnnnnns _— _— _— _— _— —_
42.00 Transferred from other accounts........... 2,900 —— —— 2, 900 -— -
43.00 Appropriation (adjusted) saeeeeensnnnns 98,700 97,500 150,500 98,700 97,500 150,500
50.00 Reappropriated.. seessssssssssssssssnss 33,426 - -—- 33,426 -— -
Relation of obligations to outlays:
71.00 Obligations incurred, Net......ccooiiiiii e 96,007 157, 600 157,900
72.40 Obligated balance, start of year.........cooiiiiiiiiiii i 105,628 92, 492 113,592
74.40 Obligated balance, end of year.......ccooviiiiiiiiii i, -92,492 -113,592 -142,892
77.00 Adjustments in expired @S oo eeeas -137 - -
90.00 OULIAYSuuunnsnsnsnnnsnsnsnsnsnnnssnsnnnsnnnsnnnsnsnsnsnssnnnnnnnnnnnnnss 109,006 136,500 128,600
S 4



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION CF FACILITIES
FISCAL YEAR 1984 ESTIMATES

JUVMARY OF THE BUDGET PLAN BY LOCATION

Location

Lyndon B. Johnson Space Center...............
John F. Kennedy Space Center.................

Space Shuttle Facilities.....................
Space Shuttle Payload Facilities.............

Goddard Space Flight Center..................
Wallops Flight Center.......................

Jet Propulsion Laboratory... seeeeeieuunnnnnns
AMes Research Center............oooovvvennn.

Hugh L. Dryden Flight Research Facility......
Langley Research Center......................

Lewis Research Center..................o....

Various Locations...............oovivinnnn.

Repair EE R EE S NS EE RN EEEE NN NN NN NN NN EEEEEEEEEEEN

Rehabilitation and Modification..............
Minor Construction.........ooevevvvevvnen...
Facility Planning and DeSign e esannnnnnnns

Subtotal........ooovii

Reimbursement to GSA for NASA utilized

property at Ellington Air Force Base,
Texas, as directed by OMB.................

Total Plan.......cciiiiiiii

FY 1982

680,000
1,720,000
35,050,000

1,000,000
18,500,000
2,950,000
1,200,000
9,800,000
12,800,000
17,700,000
2,300,000

10,000,000

113,700,000

113,700,000

FY 1983
(In Dollars)

21,405,000
1,740,000
2,840,000
2,150,000

4,500,000
16,200,000
3,915,000

14,000,000
19,000,000
3,750,000

8,000,000

97,500,000

97,500,000

P A

FY 1984

41,300,000
12,000,000

4,300,000
3,900,000
800,000
9,500,000
10,600,000
1,700,000
19,500,000
24,500,000
4,800,000
9,200,000

142,100,000

8,400,000

150,500,000

—_— e
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Office
Office
Office
Office
Office

Cod e
NO »

253
254
255

(250)

402

*Includes $8,400,000

of
of
of
of
of

JUVVARY OF BUDGET PLAN

BY COGNIZANT OFFICE

Space Flight casssssseesnnasnnnnsnnnnnnnnnnnns
Space Science and ApplicationS ceeessssnnsnnns
Space Tracking and Data SyStemS sussssssansnns
Aeronautics and Space Technology.. ceeeeeennss
Management .useeesssassssnsssnsnnnnnnnnnnnnns

JUMVARY OF BUDGET PLAN BY SUBFUNCTION

FY 1982

37,450,000
1,000

9,800,000

22,650,000

42,800,000

113,700,000

Space Flightlllllllllllllllllllllllllllllllllll
Space Science, Applications, and Technology.. ..

Supporting Space Activities

Subtotal, General Science, Space,

and Technology ceeeeeennnnnnsnnsnnnnnnnnnnnnns

Alr Transportation EEEEEEEEEEEEEEEEEEEEEEEEEEEEN

by OMB.

reimbursement to GSA for NASA utilized
property at Ellington Air Force Base, Texas, as directed

35,050,000

56,000,000

91,050,000

22,650,000

113,700,000

FY 1983
(In Dollars)

23,145,000
4,990,000

24,615,000

44,750,000

97,500,000

21,405,000
1,740,000
54,240,000

77,385,000

20,115,000

97,500,000

FY 1984

53,300, 000
1,600,000
5,200,000

24,000,000

150,500,000

41,300,000
12,000,000
73,200, 000%*

126,500,000

24,000,000

150,500,000
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Cogoizant
Office

SF
SF

SF

SF
SF

SF
SF

SF
SF

SF

SF

Budget
Activity

~ =~

Subfunction

Code

255

255
255

253

253
253

253
253

253
253

253

253

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1984 ESTIMATES

UVMARY CF THE BUDGET PLAN BY LOCATION

Location and Project

Lyndon B. Johnson Space Center

Rehabilitation of Utility Control System,
Various BuUildingS seeesssssasussnannnnsnnnnnnnnnnnnnnnns

John F. Kennedy Space Center

Construction of Waste Material Incinerator..............
Repair of Operations and Checkout Building Roof.........

Space Shuttle Facilities at Various Locations

as Follows:

Control Center (JSC)...... ceaeee

Modifications for Additional Chillers for Mission

Modifications to Mobile Launch Platform 83 (KSC) ...uuuus
Modification of Manufacturing and Final Assembly

Facilities for External Tanks (M

AF)....

Minor Shuttle-Unique Projects, Various Locations........
Modifications to Solid Rocket Booster Refurbishment

and Subassembly Facilities (KSC)

Construction of Component Ablator Facility (MAF) ccveuuus
Construction of Solid Rocket Booster Processing and

Segment Storage Facilities (KSC)

Modifications to Building 30 for Shuttle Operations

Modifications to Firing Rooms (KSC)

Fy 1982 FY 1983 FY 1984

(Thousands of Dollars)

680

680

1,720

895
825

35,050

21,

41,300

2,785
1,115

15,000
12,400

650
3,100

2,300
27,300

11,700

Page

CF 1-4
CF 1-12

CF 1-18
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SSA 7 255
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SSA 7 255
SSA 7 255
ST& B 7 255
SSA 7T ., 255
AST 5 402
AST 5 402
ST&DS 7 255
AST 7 255

Location and Project

Space Shuttle Payload Facilities at Various
Locations as Follows :

Construction of Cargo Hazardous Servicing Facility

Modifications to Spacecraft Assembly and
Encapsulation Facility (SAEF-2) for Cargo
Processing (K0 ecemmemem o

Rehabilitation and Modification for Payload Ground
Support Operations (KSC).................

Goddard Space Flight Center

Construction of Addition to Research Projects
Laboratory (2) " EEEEEEEEEEEEEEEENENEEEEE R RN NN EEEEEEEEEETSR
Rehabilitation and Modification of Utility Systems. sua..

Wallops Flight Center

Rehabilitation of Technical Support Buildings. caeessnsss
Rehabilitation of Airfield..........................0.

Jet Propulsion Laboratory

Construction of Frequency Standards Llaboratorysessassssss
Modifications to Space Flight Operations Facility ceeuuus

ames Research Center

Construction of Fluid Mechanics Laboratory..............
Modification of 12-Foot Pressure Wind Tunnel.. seesasunsns

Hugh L. Dryden Flight Research Facility

Construction of Aeronautical Tracking Facility.. ceeesuns
Construction of Data Analysis Facility.. sesaaeeeensnnnns

Page
FY 1982 Fy 1983 Fy 1984 No.
(Thousands of Dollars)

— 1,740 12,000

_— —_— 9,000 G 21

— - 3,000 29
-— 1, 740 -—
— 2,840 —
- 2,840 -
- 2,150 ——
—_— 2,150 ——
1,000 — 4,300

e — 2,700 CF 31

1,000 —— 1,600 CF 3-7
18,500 -— 3,900

_— —_— 3,900 G 41
18,500 — -
- 4,500 800

—_— —_— 800 a 51
-_— 4,500 -

SUM 8



,Cognizant
Office

4 G858 4

AST

AST

ST&DS
ST&DS

MGMT

MGMT

Budget
Activity

o1 o1 O (6]

ol

o1 o1

~ ~

Subfunction
Code

402
402
402
402

402

402

402
402

402

402

255
255

255

255

Location and Project

Langley Research Center

Modifications and Addition for Composite Materials
Laboratory (1293A) svuueccssunnnssnnnnnssnnnnnnsnnnnnnnsn

Modifications to 30- by 60-Foot Wind Tunnel (643) vausunus

Modifications to the 4- by "-Meter Low Speed Tunnel.....

Modifications to Upgrade the Transonic Dynamics

Tunnel....oo
Modifications for Enhanced 20-Inch Supersonic Wind

Lewis Research Center

Modifications for Small Engine Component Testing

FaCiIity N EEEEEEEEEEEEENEEE SN SN E NN NN SN EEEEEEEEEEEEEEEED

Modifications to Icing Research Tunnel (11). savessnnnnus

Modification of Rocket Engine Test Facility for
AltitUde TeSting " EEEEEEEEEEEEEEEE SR SR NN NN NN NN NN NN

Modification to 450 PSI Air System in Engine
Research BUilding seeasssssassssansnssnsnnnsnnnnnnnnnns

Modifications for High Pressure Turbine Corrosion
and Thermal Fatigue TeSting sssssssssssssssasssannnnnas

Various Locations )
Refocation of Z6-Meter STDN Antenna, Spain (JPL)........

Construction of Two 34-Meter Antennas...................

Repair of Facilities at Various Locations

Not in Excess of $500,000 Per ProjecCt susssssssssssssnnns

Rehabilitation and Modification of Facilities
at Various Locations, Not in Excess of $500,000

Per Proiectlllllllllllllllllllllllllllllllllllllllllllll

Fy 1982 FY 1983 FY 1984

(Thousands of Dollars)

2,950 16,200 9,500
—- —— 5,100
- ——— 4,400
— 7,200 —
— 9,000 —

2,950 — —

1,200 3,915 10,600
- — 7,000
T —— 3,600
- 995 —
— 2,920 .

1,200 —-- —_

9,800 —_— 1,700
=== -—— 71,700

9,800 — —

12,800 14,000 19,500
17,700 19,000 24,500

Page
No.

QA
K

G- 10-1

SUM 9
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GO Ad NO Location and Project FY 1982 FY 198 FY 1984 No.
(Thousands of Dollars)
MGMT 7 255 Minor Construction of New Facilities and Additions
to Existing Facilities at Various Locations, Not
In Excess of $250,000 per ProjJecCt cevassssssasssnssnnsnns 2,300 3,750 4,800 G 11-1
MGMT 7 255 Facility Planning and DeSigN sueeessssssnnnsssssssnnnnnns 10,000 8,000 9,200 CF 12-1
Subtotal.lllllllllllllllllllllllllllllllllllllllllllll 113’700 97'500 142’100
MGMT 7 255  Reimbursement to GSA for NASA Utilized Property at
Ellington Air Force Base, Texas as Directed by OMB.... _— —_— 8,400 CF 13-1
TOTAL. .o, 113,700 97,500 150,500
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LOCATION OF MAJOR AND COMPONENT INSTALLATIONS

AMES RESEARCH

LEWIS RESEARCH CENTER (LeRC)

CENTER (ARC) PLUM BROOK
I OPERATIONS DIVISION
(PBOD/LeRC)
WESTERN OPERATIONS L N.w
SUPPORT OFF ICE wASH. vr.. \we.
(WOSPIKSC) MONT.  [N.OAY-Y fun
ORE. o S. DAK wisC. "o Y. ma.
wvo. — . o™ GODDARD SPACE
NASA RESIDENT NEV. NES. ) o sl 5.7 el FLIGHT CENTER (GSFC)
OFFICE - JPL \ uran| covo. g d
" kan. | wo. kv, 3V WALLOPS FLIGHT CENTER
N el il (WFCIGSFC)
A,
EEEOPRRAOT%URLY&(%L) ARZ. ) . NUA- Y an. " ¢ NASA HEADQUARTERS, D. C
al«
(CONTRACTOR rexns 1417 K o LANGLEY
OPERATED) R RESEARCH CEMER (LaRC)
h 4
[F)QE;EDAESCEILLGAHCTILITY JOHNSON
SPACE KENNEDY SPACE CENTER (KSC)
(DFRF/ARC) CENTER
E SANDS (J50) MARSHALL SPACE
WH D
] EFAC|L|TY SLIDELL FLIGHT CENTER (MSFC)
(WSTFIISC) COMPUTER
COMPLEX M| CHOUD NATIONAL SPACE TECHNOLOGY
(SCCIMSFC)  pscrmpLy LABORATOR IES (NSTL)
FACILITY
(MAFIMSFC)

|___ABBREVIATION OF PARENT INSTALLATION
SITE ABBREVIATION
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RECORDED VALLE OF CAPITAL TYPE PROPERTY
IN-HOUSE AND CONTRACTOR HELD
AS OF SEPTEMBER 30, 1982

(Dollars In Thousands)

Real Property

Other Structures Leasehold Fixzed Assets Grand
Reporting Installation Land Buildings and Pacilities Improvements Total Equipment In Progress Total
Ames Research Center 2,928 220,584 $ 11632 $ =0= $ 235144 § 253841 § 164.695 $ 653.680
ARC-Moffert Field, CA 2.928 220.584 11,632 -0- 235,144 247,068 164.695 646.907
Various Locations (a) =-0- =-0- ~-0- -0- -0~ 6,773 -0- 6,773
Dryden Flight Research Center =0- 15.534 7.189 ~0~ 22.723 69.779 4.955 97.457
DFRC - Edwards AFB. CA. =0= 15,534 7,189 -0= 22,723 68.677 4,955 96.355
Various Locations (a) -0 -0~ =0~ =-0- -0- 1,102 't 1,102
Goddard Space Flight Center 2.862 145,696 117.294 =0« 265.852 556,690 26.624 849,166
GSFC - Greenbelt, ™D, 1,361 100,450 19,182 -0- 120,993 215,411 19,529 355,933
Tracking Stations Network 31 15,007 40,298 -0= 55,336 212,235 3,075 270,646
WFF = Wallops Island, VA 1,470 30,194 57,776 -0- 89,440 56,799 4,020 150,259
Various Locations (a) -0- 45 38 -0= 83 72,245 -0- 72.328
Jet Propulsion Laboratory 1188 97.311 69.017 1.807 169.323 261.252 22.309 452,884
JPL - Pasadena, CA, 1,188 85,565 12,619 1.805 101,177 186,443 22,309 309,929
Deep Space Network -0- 11.746 56,398 2 68,146 74,809 -0~ 142,955
Johnson Space Center 9,115 201,533 65.210 -0= 275,858 602.774 31.208 909.840
JSC = Houston, TX, 5.545 165,303 38,413 =0= 209,261 363,051 26,770 599,082
White Sands Test Facility
WSTB = Las Cruces, N, ~0- 9,453 21,240 -0~ 30,693 17,965 ~0- 48,658
Various Locations (a) 3,570 26.777 5,557 -0- 35,904 221.758 4,438 262,100
Kennedy Space Center 71.345 390.154 419,677 -0= 881.176 1,549,138 72,092 2,502,406
KSC Cape Canaveral,FL, 71.345 390,154 419,677 0= 881,176 1,543,212 72,092 2,496,480
Western Test Range Operations
Div. STROD-Lompoc, CA, ~0=- ~0~ =0= -0- =0= 4,254 =0- 4,254
Various Locations (a) -0 ~0= -0 0= ~On 1,672 - 1,672
Langley Research Center 162 137.318 299.682 0= 437.162 193.620 44.309 675.091
LARC = Hampton, VA 162 137,318 299,631 0= 437,111 175.385 44.309 656,805
Various locations (a) -0- =0 51 Lt 51 18,235 -0- 18.286
Levis Research Center 3.651 226.576 80.103 136 310.466 160.603 14,545 485.614
LERC = Cleveland, OH. 316 150,139 60.639 136 211,230 119.230 14,545 345.005
Plumbrook operations Division
] PBOD ~ Sandusky, OH. 3,335 76,437 19.464 =0= 99,236 6,275 0= 105,511
various Locations (a) -0~ -0- -0~ -0~ -0~ 35.098 =0= 35.098
Marshall Space Flight Center 7.164 219.216 137.255 —C- 363.635 418.113 718 782,466
MSFC - Huntaville, Al =0~ 125,711 b5.647 =0= 191.358 246.875 718 438.951
Michoud Assembly Facility
MAF = New Orleans, LA 7,095 83,613 58.709 ~0= 149.417 31,080 -0 180,497
Slidell Computer Complex 69 5,043 2,221 =0= 7.333 6,268 -0~ 13,601
SOC - Slidell, LA
Various Locations (a) -0 4.849 10,678 -0= 15,527 133,890 -0~ 149,417
National Space Technology Labs. 18.061 69.802 193.093 0= 280.956 28.680 =0- 309.636
NSTL = NSTL Station, “s. 18.061 69,802 193,093 0= 280,956 28,619 -0- 309,575
Various locations (a) -0 “0= -0 =0~ -0 61 -0= 61
NASA Headquarters =0- —0— =0 =0- —C- 17.496 -0- 17.496
Washington, DC -0= -0- -0- -0- =0= 9,529 -0= 9.529
Various locations (a) -0~ -0- -0 -0~ ~0- 7,967 -0= 7,967
TOTAL $116.476 $1,723,724 $1.400.152 $1.943 $3,242,295 $4,111,986 $381,455 $7,735,736

(a) Includes Property in possession of contractors at various locations.
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1984 ESTIMATES

PROJECT TITLE: Space Shuttle Facilities

INSTALLATION : various Locations

FY 1984 CoF ESTIMATE: $41,300,000

LOCATION OF PROJECT: Locations are identified in the following documentation.

COGNIZANT HEADQUARTERS OFFICE: Off ice of Space Flight

Fy 1983 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
SpeCifiC COF funding " EEEEEEEEEEEEEEEEEEEEEEE NSRS E RN NN RN NN 7’757,000 46,910,000 54,667,000
Capitalized investment.................ocviiiiiiennnn. N/A 173,294,737 173,294,737
Total. oo 7,757,000 220,204,737 227,961 W 7137

JUVIVARY 'PURPOSE AND SCOPE:

The purpose of this project is to rehabilitate, modify, and add to existing Government-owned facilities, and
to construct new facilities to meet unique requirements of the Space Shuttle Program. As in prior years, this
Shuttle facilities package includes all major facility requirements unique to the Space Shuttle Program. In
Fy 1984, the proposed Shuttle facilities are primarily related to modifications to support launch operations
at Kennedy Space Center (KSC) and external tank (ET) manufacturing and final assembly at Michoud Assembly
Facility (MAF). Also included are modifications to the Mission Control Center at Johnson Space Center (JSC) ,
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PROJECT JUSTIFICATION:

prior year CoF budgets for the Space Shuttle Program authorized modifications and construction of facilities
for technical development, Space Shuttle Main Engine tests, ground tests, manufacturing, and launch and landing.
All of the facilities to support the design development, test and evaluation portion of the program are completed
and operational. The major project in this funding request is for modifications to Mobile Launch Platform #3
to support the increasing flight rate. Other projects included are modifications to manufacturing facilities
for ET's to meet production requirements and modifications to chillers for the Mission Control Center at Jsc.
Detailed justifications are included in the project documents that follow.

As in previous requests, the projects included have been carefully reviewed against operational projections
and mission capabilities to insure that they are not prematurely requested.
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PROJECT COST ESTIMATE:

LaUﬂCh and Landing FaCilitieS EE EEEE NN E NN NN EEEEE NN NN NN NN NN EEEEE NN NN NN EEEEEEEEEEEEEEEEEER

Modification for Additional Chillers for Mission Control Center.
\]OhnSOn Space Centerllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

Modification to Mobile Launch Platform #3,
Kennedy SpaCe Centerllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

Manufacturing and Final Assembly FacCiliti€S coussassannnsnsansnnsnnnnnnnnnnnnnnnnnnnnnnns

Modifications of Manufacturing and Final Assembly Facilities for External Tanks.
MiChoud ASSemny FaCiIitylllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

TOtal W EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE SN EE NN NN EE NN NN EEEEEEEEEEEEESE

29.600. 000

2.300. ooo

27,300,000

11.700. 000

11.700. 000

41.300. 000
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FISCAL YEAR 1984 ESTIMATES
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CONSTRUCTION COF FACILITIES

FISCAL YEAR 1984 ESTIMATES

PROJECT TITLE: Modifications for Additional Chillers for Mission Control Center

INSTALLATION : Lyndon B. Johnson Space Center

FY 1984 CoF ESTIMATE: $2,300,000

LOCATION OF PROJECT: Houston, Harris County, Texas

COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight

Fy 1983 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
SpeCifiC COF funding AN EEEEEEEEEEE NN EEEEEEEEEEEEEEEEEEEEEEESR 157,000 —— — 157,000
Capitalized investment............oooviiiiiiiiiiinn . N/A 14,451,000 14,451,000
Total.oo 157,000 14,451,000 14,608,000

e

JUVMARY PURPOSE AND SCOPE:

This project provides additional chilled water capacity for the Mission Operations Wing (MOW) in the Mission
Control Center, Building 30 (Figure 1). During Shuttle mission control operations in warm weather, the cooling
load exceeds the capacity of one of the two existing 700-ton chillers. In 1984, it is estimated that the
cooling load will routinely exceed the capacity of one 700-ton chiller regardless of weather conditions. This
project will provide two 400-ton electric—driven chillers and one additional diesel-driven generator for
adequate on-line and standby chiller capability, and the corresonding additional electric power.
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PROJECT JUSTIFICATION:

The MOW provides all mission control functions for Space Shuttle flights. The adjacent Emergency Power
Building 48 houses the equipment that provides the chilled water to the MOV and generates back—up electricity
for all Mow technical power. As the Shuttle flight rate increases, simultaneous operation of both flight
control rooms in the MOW will be routine and one 700-ton chiller will not be adequate. The cooling loads are
increasing because additional technical equipment and computers are being installed and both of the control
rooms and the adjacent support areas are being used more as the flight rate increases. Metered measurements
and engineering analyses have confirmed these load growths.

With the current chiller configuration, when the cooling load exceeds 700 tons, the two existing electric—
driven chillers must be operated (Figure 2). Under these conditions, there is no standby chiller in the event
of a failure. Also, in this mode, the second 700-ton chiller is operated very inefficiently. It provides
only partial capacity cooling (approximately 250 tons) while consuming nearly full load electric power.

This project provides needed additional chiller capacity for on-line cooling loads and standby/back-up
capability (Figure 3). Under peak demand, the cooling requirements will be met by one of the two existing
700—-ton chillers and one of the two new two 400-ton chillers. In case of failure of either a 700- or 400-ton
on-1line chiller, the designated standby chiller, either a 700-ton or 400-ton unit, will be brought on line.
This configuration will also permit one of the total of four chillers to be "out-of-service" for periodic

maintenance.

Providing for the increased cooling loads described above also increases the MOW electric power requirement.
Under less critical conditions the increased electric load would be met by using more commercial power. However,
then a commercial power outage could not be tolerated. By 1984, the back-up electric power generating capacity
in Building 48 (two generators on line and the third held in standby (Figure 2)) will be insufficient to
accommodate the increasing technical equipment power demand plus the simultaneous operation of a 700-ton and
400-ton chiller. It is essential, therefore, that an additional diesel-driven generator be provided for
adequate ,emergency back—up electric power for both the chiller load and the additional technical equipment and

computers.

Of a number of alternatives studied, the above approach will have the least impact on ongoing operations
when flight rate activity will be®increasing.
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IMPACT OF DELAY:

If the project is not approved, technical electrical power usage in the MOW would have to be restricted
during flight simulations and space flights. This would cause severe operational constraints during simulations
and missions. Of greater impact would be the loss of a 700-ton chiller during a high demand flight period
when the remaining 700-ton unit will not carry the full cooling load. In either case, the 24 flight per year
schedule could not be supported.

PROJECT DESCRIPTION:

This project provides for the construction of a 28-foot (8.53 meter) extension to the north end of the
Emergency Power Building, Building 48, adding 2,178 square feet (202.3 square meters) of floor space to install
two 400-ton electric—drivenchillers, chilled water pumps, condenser cooling water pumps, a cooling tower cell,
and installation of interconnecting piping. Electric modifications include the installation of a 2,500 kVA
transformer, switchgear and interconnecting electrical cabling for powering the cooling equipment and building
addition electrical systems, and a 1,700 kVA diesel driven electrical generator for increased back-up to
commercial power.



PROJECT COST ESTIMATE:

This cost estimate is based on a preliminary engineering report.

Unit of
Measure Quantity
Land ACC{UiSition.... EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEN === _——
CONSEIUCTION. .ottt — —
1,700 kVA diesel-driven electrical generator system.... EA 1
400-ton electric—driven chiller...............cooviit1. EA 2
Cooling tOWer ... EA 1
Waater PUM P S . e EA y
Mechanical modificationS...........ccoovviviiieneinnns. LS _—
Electrical modifications including 2500 kVA transformer LS —
Fuel oil storage tank..............ooiiiiiin it EA 1
Architectural-structural modifications................. LS —_—
Site developmentlllllllllllllllllllllllllllllllllllllll LS ———

EgUiEment E N E NN RN NN NN NN NN NN NN NN E NN NN NN NN EEEEEEEEEEEEEEN

Fallout Shelter (not feasible). cevesansessnnnssannnnnnnns

LIST OF RELATED GRAPHICS:

Figure 1 - Location Plan
Figure 2 - Floor Plan Existing Configuration, Building 48
Figure 3 = Floor Plan New Configuration, Building 48

Unit
cost

958 ,000
158,500
84 ,000
11,500

Cost

2,300,000

958 ,000
317,000
84,000
46 ,000
217,000
364 ,000
35,000
261 ,000
18,000

2,300,000
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OTHER EQUIPMENT SUMMARY:

No other equipment is required for this project.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

It is presently estimated that no future CoF funding requirements will be necessary to complete this project.
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JOHNSON SPACE CENTER
FISCAL YEAR 1984 ESTIMATES
MODIFICATIONS FOR ADDITIONAL CHILLERS FOR MISSION CONTROL CENTER
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JOHNSON SPACE CENTER
FISCAL YEAR 1984 ESTIMATES
MODIFICATIONS FOR ADDITIONAL CHILLERS FOR MISSION CONTROL CENTER
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1984 ESTIMATES

PROJECT TITLE: Modifications to Mobile Launch Platform #3

INSTALLATION: John F. Kennedy Space Center

FY 1984 CoF ESTIMATE: $27,300,000

LOCATION OF PROJECT: John F. Kennedy Space Center, Brevard County, Florida

COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight

FY 1983 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
Specific COF funding " E EEEEEEEEESEEENSEESEEEEEE NN NN RN RN NN EEEENETSR 1,000,000 - 1,000,000
Capitalized investment.............ooiiiiiiiiiiinnn . N/A 14,328,737 14,328,737
Total.ooo «=.= 1,000,000 14,328,737 15,328,737

SUMMARY PURPOSE AND SCOPE:

The Space Shuttle Program has made maximum use of reconfigured equipment and modified facilities from the
Apollo Program to reduce capital costs. By using such equipment and facilities the Shuttle is mated , integrated,
checked out, moved to the launch pad, and launched from mobile launch platforms (MLP) that have been modified
for Shuttle use from the Apollo configuration (Figure 1). Prior years' resources provided for modifications
to two Apollo mobile launchers for this purpose. Reconfiguring a third MLP for Shuttle is required now to
support flights manifested in 1986 and beyond. The launch capability is currently limited to approximately
16 flights per year, using the two MLP's.
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PROJECT JUSTIFICATION:

Earlier estimates indicated that each modified MLP would ultimately support 15 to 16 Shuttle launches per
year. Experience from the four developmental flights and the first operational flight has shown these original
estimates to be overly optimistic. Although the MLP processing time between launches has decreased and should
continue to decrease with each flight, the ultimate launch rate per MLP appears to be 8 flights per year.
Based on these projections, planned launch rates for the fourth quarter of 1986 and beyond will exceed the
capabilities of the first two mobile launchers. Because modifications to provide the third mobile launcher
require approximately 3 years, this project is included in the FY 1984 budget request.

IMPACT OF DELAY:

Delaying this project will have an adverse impact on the flight schedule for FY 1987 and subsequent years.
Until this third MLP becomes operational, the launch rate will be limited to 16 flights per year.

PROJECT DESCRIPTION:

This project provides for modifications to an existing Apollo era mobile launch platform and provides utilities
to test the reconfigured MLP at its park site. Modifications to the mobile launcher include relocating vehicle
support and hold-down points; reconfiguring engine exhaust openings; and modifying/installing electrical,
mechanical, communications, and special systems. They are virtually the same as accomplished for the two
previously modified MLP's.

The MLP, which was originally designed and constructed to accommodate Apollo hardware, is a two-story steel
structure, 25 feet high by 160 feet long by 136 feet wide (7.6 meters by 48.8 meters by 41.5 meters). An
umbilical tower rises 380 feet (115.8 meters) above the deck of the launch platform and weighs approximately
10.5 million pounds (4.76 million kilograms). A launch pedestal weighing approximately 1 million pounds (0.45
million kilograms), used for launching a Saturn 1B with a Skylab payload, rises 127 feet (38.7 meters) above
the launch deck. Electric power; gaseous nitrogen and helium; a deluge system; heating, ventilating, and air-
conditioning (HVAC), and a fire extinguishing system are part of the platform. Much of the piping and cabling
is contained inside the platform. Propellant lines for liquid hydrogen run outside the platform to the
spacecraft. To adapt this large and complex facility to Shuttle requirements, major modifications are required.

The MLP modifications include providing three openings in the mobile launcher—-one approximately 32 feet by
35 feet (9.8 meters by 10.7 meters) for the Orbiter main engine exhaust and two approximately 20 feet by 42
feet (6.1 meters by 12.8 meters) for the Solid Rocket Booster (SRB)--instead of the one opening of the Apollo
configuration. Girders, framing, deck plates, heat shields, and hold-down arms will be removed. Piping for
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the HVAC system; ducts for the environmental control system; and lines for the pneumatic, propellant, water,
and coolant systems will be rerouted to accommodate the new exhaust openings. Instrumentation, communications
lines, controls, 60-Hertz power, lighting, and the lightning protection system all must be modified. A new
fire alarm system and a hazardous gas detection system will be provided.

New support and hold-down points for the SRB and new support points for the removable Orbiter erection
supports will be provided. Crawler transporter/mobile launcher support points will be relocated to balance
the load. These reconfigurations will require modifications to the internal structure of the launcher as well
as rerouting mechanical and electrical systems.

The umbilical towers on the previously modified mobile launchers were removed as part of the CoF modifications
because they were required for use at Pad A and Pad B. The umbilical tower and launch pedestal on this third
mobile launcher are not required for the Shuttle Program. Therefore, they are being excessed and are not
included in this CoF project.

CF 1-14



PROJECT COST ESTIMATE:

This cost estimate is based on related engineering studies and experience gained in modifying MLP's 1

and 2.

Land ACQUiSition EE R EE NN NN E NN NN NN NN NN NN NN NN NN NN EEEEEEEEEER

CONSEIUCTION. .ot

Mobile Launch Platform..........coooviiiiiiinnnnns

Removal of tower/adapter wussssssssssssnsnnsnnnnnnnnnsn

Water systemsllllllllllllllllllllllllllllllllllllllll

MLP park/maintenance site utilities....................

EguigmentlllllllllllllllllllllIIIllllllllllllllllllllllll
Fallout Shelter (not feasible)...........................

LIST OF RELATED GRAPHICS:

Figure 1 - Schematic

Unit of
Measure

LS
LS
LS
LS

LS

Quantity

Unit
cost

27,300,000
25; 100,000
(374 ,000)
(15,464,000)
(7 ,240,000)
(1,300,000)
(722 ,000)

2,200 ,000

27,300,000
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OTHER EQUIPMENT SUMIVARY:

Certain items of noncollateral equipment will be required to make MLP-3 operational. These include the tail
service masts, pneumatic panels for gaseous nitrogen and helium, and Launch Processing System equipment. These
items will cost approximately $42,300,000 (nonrecurring) and will be provided with R&D resources.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

No future CoF funding for this third MLP is anticipated.
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JOHN F. KENNEDY SPACE CENTER
FISCAL YEAR 1984 ESTIMATES
MODIFICATIONS TO MOBILE LAUNCH PLATFORM #3
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MICHOUD ASSEMBLY FACILITY
FISCAL YEAR 1984 ESTIMATES
- MODIFICATION OF MANUFACTURING AND FINAL ASSEMBLY FACILITIES FOR EXTERNAL TANKS

LOCATION PLAN
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CONSTRUCTION CF FACILITIES

FISCAL YEAR 1984 ESTIMATES

PROJECT TITLE: Modifications of Manufacturing and Final Assembly Facilities for External Tanks

INSTALLATION: Michoud Assembly Facility

FY 1984 CoF ESTIMATE: $11,700,000

LOCATION OF PROJECT: New Orleans, Orleans Parish, Louisiana

COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight

FY 1983 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning

and Design Construction Total
Specific CoF fundiNg ssssssssssssssssnnsnnssnnnnnnnnnnnnnnns 6,600,000 46,910,000 53,510,000
Capitalized investment.............coooiiiiiiiiin .. N/A 144,515,000 144,515,000

0 "> 6,600,000 191,425,000 198,025,000

LMVIARY PURPOSE AND SCOPE:

This project continues work funded in Fiscal Year 1983 and prior years for modifications of manufacturing
and final assembly facilities at the Michoud Assembly Facility (MAF) for Space Shuttle External Tank (ET)
production. The ET is the component of the Space Shuttle that supplies propellants to the Orbiter's main
engines. Each ET consists of three major components: a liquid oxygen (LO,) tank, an intertank, and a liquid
hydrogen (LH2) tank. The facility modifications at MAF are required to pro@ide capability for fabrication and
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assembly, testing and cleaning, application of a thermal protection system (TPS), and major component assembly
of the ET. The tank also must be equipped with plumbing and electrical systems, and then checked/accepted
prior to shipment to the launch site for mating with the Orbiter and Solid Rocket Boosters.

Prior years resources provided phased modifications to the Main Manufacturing Building 103; the Vertical
Assembly Building (VAB) 110; and the Final Acceptance and Checkout Building, Building 420. Also included were
construction of a High Bay Addition, Building 114; a facility to apply TPS coating to the Lo2 tank and the
intertank; a facility for cleaning, priming, and applying ablator to the LH2 tank, Building 1315 and a pneumatic
proof-test facility for the LH2 tank, Building 451.

This project continues the modifications required to support an ET production rate of 24 per year. The work
includes modifications in the Main Manufacturing Building 103 to optimize the production flow by providing two
feeder aisles, additional crane coverage and increased spray-on foam insulation (SOFI) component machine and
spray capacity; modifications to Building 303 to provide an ET X-ray, Rework and Staging Facility; and to
expand the demineralized water storage capacity (Figure 1).

PROJECT JUSTIFICATION:

Modifications in Main Manufacturing Building 103

Modifications for Production Flow. A major east/west 45-foot (13.7 meter) wide aisle through the entire
length of the plant to alleviate material and component crossflow and backflow congestion, and aisle blockage
in the major weld and subassembly areas was provided with prior year resources. Continuing these flow
improvements, this project provides a 35-foot (10.7 meter) wide north/south feeder aisle to permit efficient
flow of large crated components on dollies from the receiving/inspection area to the production control areas.
This aisle also will be used for the transport of the intertanks and support tool fabrication operations. A
additional east/west 24-foot (7.3 meter) wide aisle also is required for traffic flow of maintenance personnel
and equipment, vendors, and other nonproduction activities south of the major production flow aisle to minimize
interference between major component flows and support activities. The overhead crane systems will also be
expanded in the ogive production control area, the LH, Barrel mechanical installation and storage area, and
the dome mechanical installation and storage area. Th2 feeder aisles and expanded crane coverage are required
to attain a production rate of 24 ET's per year. Also, these modifications achieve receiving, transportation,
and handling costs avoidance.

SOFI Components Facility Modifications. To support a production rate of 24 ET's per year, it is also
necessary to expand the SOFI spray and machining area. To prevent ice/debris on the aft interface hardware
during launch, an additional 44 components such-as thrust struts, umbilical cable trays, and LO, feedline
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supports must receive the SOFl application. These components were previously coated only with ablator material.
Accordingly, the existing SOFI area must be expanded to accommodate large cable trays, struts, and crossbeams
which previously did not require SOFI application and machining, and to increase production capability from
18 to 24 ET's per year.

Modifications for ET X-Ray, Rework and Staging Facility. This project modifies Hangar Building 303 for
post—proof X-ray of the LO, and LH2 tank welds and provides a staging and rework area for completed and partially
completed tanks. Now the%‘o and”LH, tanks are assembled and X-rayed in the Main Manufacturing Building 103.
They are then moved to anothér building for proof tests (leak checks); moved back to Building 103 for post-
proof test X-ray; and then moved a second time out of Building 103 to be cleaned, covered with TPS, and then
mated into a completed ET. The movement of the LO, and LH tanks in and out of Building 103 for post-proof
test X-ray adversely affects the manufacturing proguction flow. To alleviate this problem, the post-proof X-
ray function will be relocated from Building 103 to Building 303. The staging and rework areas are needed for
off-line ET and component tank rework and/or modification, queuing of LO, and LH, tanks which are to be cleaned
and/or have TPS applied, and for temporary storage of completed ET's av@aiting s?‘nipment to a launch site.

Demineralized Water Storage Tank. The demineralized water system which is used for cleaning the LO, tank
in Cell E and the LH, tank in Cell P, the LO, tank hydrostatic test in Cell F, and the major componentzand
chemical cleaning op%rations in Building 1037can only support approximately 18 ET's per year. For higher
rates, it is necessary to install a 500,000-gallon (1,892,650 liter) water tank with cross connects to the
existing system. This will accommodate tank cleaning operations for 24 ET's per year while allowing for
continuous use of demineralized water in Building 103.

IMPACT OF DELAY:

A delay in this project will prevent attainment of a production rate of 24 ET's per year. The overall plant
layout for ET production will remain inefficient without the feeder aisles and additional crane coverage in
the Main Manufacturing Building 103. The SOFI spray and machining functions are limited to 18 ET's per year
and cannot readily accommodate the larger size components. Without the ET X-ray, staging and rework facility,
ET production will not attain a production rate of 24 per year in the Main Manufacturing Building 103 because
of the disruption resulting from the movement of the tanks back into Building 103 for post-proof X-ray and the
lack of rework, staging and queuing space. The existing demineralized water system capacity is also limited
to 18 ET's per year. In summary, without this project the ET's cannot be fabricated at a rate sufficient to
support the Space Transportation System mission model.
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PROJECT DESCRIPTION:

Modifications in Main Manufacturing Building 103

Modifications for Production Flow. Two feeder aisles will be provided in the southern portion of Building
103 (Figure 2). A 35-foot (10.7 meter) wide, north/south aisle will provide access between the
receiving/inspection area to the production area. The second aisle will be a 24-foot (7.3 meter) east/west
aisle south of the main through-aisle. Crane systems (5- and 10-ton) will be provided to support the LH
barrel mechanical installation and storage and the dome mechanical installation and storage area. A 3-ton
crane system will also be installed in the ogive production control area for component uncrating and movement.
The establishment of the aisles includes clearing of obstructions, relocating utilities, offices, fences, and
structures, and repairing the floor.

SOFI Components Facility Modifications. The work includes modifying approximately 20,000 square feet
(1.858 square meters) of area formerly occupied by the ablator application and machining operations (Figure
2). The entire area will be cleaned to remove all-contaminating ablator traces. Partitions will be relocated
and the spray room will be enlarged. A dust collection system, a monorail system, and explosion-proof fixtures
will be installed and the air-handling system will be modified and balanced to insure negative pressures and
required air changes.

Modifications for ET X-Ray, Rework and Staging Facility. This provides for replacement of the concrete
floor with pile-supported foundation for the X-ray position tooling, ET transporter, and the transporter jack
points (Figure 3). The door sill will be modified to allow unimpeded passage and the doors will be repaired
or replaced to allow access into the building. Structural modifications will be made to a section of an
interior wall to accommodate the full length of the tank. Bridge cranes will be installed and trusses will
be strengthened as necessary. Factory-type lighting and air-conditioning, plant air, gaseous nitrogen (GN ),
and other required utilities will be installed. Repair of damaged concrete roof slabs and replacment of 80,600
square feet (7,432 square meters) of insulation and roofing is also included.

Demineralized Water Storage Tank. A new 500,000-gallon (1,892,650 liter) tank (Figure 4) to receive
demineralized water output from the Industrial Waste Water Treatment Facility and the Demineralized Water
Treatment Plant will be erected. The storage tank discharge will be connected to the existing demineralized
water system to support wash activities in Cells E and P, the proof-test activities in Cell F, and cleaning
needs in Building 103. Controls and valving, necessary for automatiec/manual operations, level indicators, a
recirculation system, pH conductivity and similar sensors necessary for continuous systems checks will also
be installed.
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PROJECT COST ESTIMATE:

Unit of Unit
Measure Quantity cost cost
Land ACQUiSition EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEGR - - ——— —
CoNStruCtion.....c.covi i — —_— —_— 11,700,000
Modifications in main manufacturing building 103....... -—= _— —_— 3,850,000

Production flow

ATS LS. LS _— — (460 ,000)
€ (S LS —_— - (1,890 ,000)
SOFI Components EE NN E N NS EE NN E NN NN NN E NN EEEEEEEEEEEESR LS — -——— (1,500,000)
Modifications for ET X-ray, staging & rework facility.. -—- —_— _— 5,850,000
Architectural/structural e eeeese, e . LS — _— (3,185,000)
150050 o) [N LS — - (1,500,000)
= 5o 10 05! [ LS —— (635,000)
Roof repair E EEEEEEEEEEEEEEEEEE NN NN EENEEEEEEEEEEEEEERNGETSR LS ———— —— (530’000)
Demineralized water storage tank....................... T - — 2,000,000
Architectural/structural....ccviiiiiieiiiiiiininna, LS _— -— (606,800)
M EIGEL. ... e LS - —_— (1,071,800)
= S0 10 e [ L3 — - (321,400)

EguiEment- " E EEEEESESEESNESEESESEESNESESENESESEESEESEE NN NN EEEEEEEENEEENER — — ——
Fallout ,Shelter (not feasible)....................ooits —-—= _— - J—
TOAL e, 11,700,000
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LIST OF RELATED GRAPHICS:

Figure 1 = MAF Location Plan

Figure 2 = Modifications in Main Manufacturing Building 103
Figure 3 = Modifications for ET X-Ray, Rework and Staging Facility
Figure 4 - Demineralized Water Storage Tank

OTHER EQUIPMENT SUMMARY:

Special tooling (e.g., spray tooling, assembly tooling, unique work platforms, and special dollies) required
for ET manufacturing operations will be funded from approximately $8.2M of R&D resources.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

CoF resources may be required in the future to provide for additional production related facilities to support
increased production rates.
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FISCAL YEAR 1984 ESTIMATES
MODIFICATION OF MANUFACTURING AND FINAL ASSEMBLY FACILITIES FOR EXTERNAL TANKS

MODIFICATIONS IN MAIN MANUFACTURING BUILDING 103

EXPAND CRANE SYSTEM
OGIVE PRODUCTION CONTROL

EXPAND CRANE SYSTEM
DOME MECH. INSTALL
& STORAGE AREA

EXPAND CRANE SYSTEM
LH7 BARREL MECH. INSTQ.)L\
& STORAGE AREA

INSTALL 24 FT.
FEEDER AISLE

INSTALL 35 FT.
FEEDER AISLE

/ EXISTING SOFl ______

_COMPONENT AREA;
$ TMODIFY AREA FORN

~—— " SOFI COMPONENTS

FIGURE 2
CF 1-25



MICHOUD ASSEMBLY FACILITY

FISCAL

YEAR 1984 ESTIMATES

MODIFICATION OF MANUFACTURING AND FINAL ASSEMBLY FACILITIES FOR EXTERNAL TANKS

MODIFICATIONS FOR ET X-RAY, REWORK AND STAGING FACILITY

ET X-RAY, REWORK AND STAGING FACILITY

[ —A

@8 ot @
LOCATION PLAN

e T pe

SUPPORT AREA

A L]

P T Y 1 ’s

PLATFORM

; | _
m g o
)«

- ._‘:_; - ‘/\\') ¥ .
[N N rEe e - ;. o ) T \. .
e MOD A et | | [STAGING/.-~
¢ BEWORK Ly LHa/MOD | l'LH '/'I"‘;’J ’/”/ e gTTAGmG
" (2 POSITIONS) ~ X-RAY REW ) LHp/LO ™ O A
L ~‘% ------ .QB,K = |STAGING 7 —/ Vs A
[ R i : \‘ " . n
S . o
R - _ _ L4 (0, 7 PLATFORM
o NS ‘o] .- 2 N
LJ t } ’T = ] ]T , J x yIOD/,REWORK
, . N o )
' BUILDING w
FIGURE 3

CF 1.26



MICHOUD ASSEMBLY FACILITY
FISCAL YEAR 1984 ESTIMATES
MODIFICATION OF MANUFACTURING AND FINAL ASSEMBLY FACILITIES FOR EXTERNAL TANKS
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NATIONL A=ROPNWTICS AND SPA<K= ADMINISTRATION
<ONSTRUKTION OF FAKILITISS
FISCAL YEAR 1984 ESTIMATES
SUMMARY

SPAC= SXUTTLE PAYLOAD FACILITI=S

Office of Space Flight: Amount Page No._
Construction of Cargo Hazardoms Servicing Facility
Kennedy Space Center..ceees te eeee, ,nsesscseessseccssascsnssscsssccnssnse . 9,000,000 CF 2-1
Modifications to Spacecraft Assembly and EncapsulatLOm Facility (SAEF-2)
for Cargo Processing
Kennedy Space Center..... teeeeceseceeccscssansses ceasssene ceesae o 3,000,000 CF 2-9

Total.eevevooenns I T T ceses cesecscnsseanns 12,000,000
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CONSTRUCTION COF FACILITIES

FISCAL YEAR 1984 ESTIMATES

PROJECT TITLE: Construction of Cargo Hazardous Servicing Facility

INSTALLATION: John F. Kennedy Space Center

FY 1984 CoF ESTIMATE: $9,000,000

LOCATION OF PROJECT: John F. Kennedy Space Center, Brevard County, Florida

COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight

FY 1983 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
SpeCifiC COF funding [ EE RN ENNENNENNENNNENNENNNENNNENNNNNENNNNNRENHN] 720,000 - 720,000
Capitalized investment.............coiiiiiiiiiii i, N/A — _—
Total. . 720,000 i 720,000

JUVMARY PURPOSE AND SCOPE:

This project provides for construction of a facility in the KX Industrial Complex (Figure 1) for cargo
hazardous servicing in support of the Space Transportation System (STS). This facility (Figure 2) will provide
the capability to adequately process and safely load propellants and explosive ordnance into the largest
vertical class payloads that can fit in the STS Orbiter cargo bay. It will consist of an environmentally-
controlled payload servicing cell (Figure 3) equipped with dual cranes and will provide required servicing
capability for the increasing numbers of large STS payloads.
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PROJECT JUSTIFICATION:

There is a requirement to process large vertical class payloads which must have hypergol propellant loaded
and drained, various ordnance systems installed and other servicing/test/checkout conducted prior to being
launched with the Space Shuttle. Various processing options using facilities now available hdve been considered
and discarded. Use of the rotating service structure at the launch pad would be hampered by limited access,
numerous personnel hazards, potential Orbiter damage, and severe adverse impact on launch processing schedules.

The Delta Spin Test Facility cannot accommodate the larger payloads and is primarily dedicated to Spinning
Solid Upper Stage processing. The two Explosive Safe Area (ESA-60) cells also cannot accommodate the larger
payloads. The Vertical Processing Facility (VPF) is dedicated and fully scheduled for payload integration
activities. The VWF does not have hypergol fuel loading and draining capability, and is so heavily scheduled
now that even with appropriate modifications, use for these processing needs would cause costly payload
integration delays. Finally, the Spacecraft Assembly and Encapsulation Facility #2 (SAEF-2), which is being
modified to handle large vertical class payloads by another project in this FY 1984 CoF Budget request, will
be capable of processing this type cargo. But, the SAEF-2 facility is also very heavily scheduled for processing
payloads that will require extensive processing and checkout times. Some of these payloads and processing
times are: the Long Duration Exposure Facility, 3 months; Hughes Spin-Stablized Spacecraft (SYNCOM-IV), 2
months; and Planetary Orbiter/Probe, 5-6 months.

In summary, existing and presently planned payload processing capability is inadequate in size and capability
to provide for the large vertical class payloads that must be prepared for launch on the Shuttle at KSC. A
new facility which provides the additional processing capacity is needed, and it is required to be operational
by October 1985 to support the present flight cargo manifests. To increase the efficiency of processing large
vertical payloads, this proposed facility must be large enough to accommodate the multiuse mission support
equipment transporter and canister.

IMPACT OF DELAY:

1

Delay of this project will prevent K from adequately and efficiently processing and servicing the very
large vertical payloads planned for future STS flights.
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PROJECT DESCRIPTION:

The approximately 9,900-square foot (920 square meter) air-conditioned building to be constructed with these
resources will consist of a servicing cell and support area. The servicing cell will be 60 feet wide by 110
feet long (18.3 meters by 33.5 meters), and will be equipped with dual 50-ton (5,000 kilograms) bridge cranes
with an 85-foot (26 meter) hook height. The building will be designed and constructed to provide a class
100,000 clean room atmosphere for cargo operations. A door approximately 35 feet wide by 75 feet high (10.1
meters by 23 meters) will be provided to accommodate the cargo canister in a vertical position on its transporter.
The support area consists of an equipment airlock approximately 300 square feet (28 square meters) in size at
the side of the building which will be used for transferring ground support equipment (GSE) into and out of
the servicing cell. In addition, approximately 3,000 square feet (279 square meters) of low bay area will be
provided to house mechanical and electrical equipment, a security station, and personnel locker rooms.

The servicing cell floor will have a finish suitable for air bearing pallets for moving cargoes. A 80- by

80-foot (24.4 by 24.4 meter) concrete pad will be constructed at the entrance to the servicing facility for
air bearing pallet and canister/transporter operations exterior to the cell.
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PROJECT COST ESTIMATE:

This cost estimate is based on in-house estimates and related construction costs indexes.

Unit of Unit
Measure Quantity cost cost
Land ACQUiSition EE N EE RN N EE RN N E NN NN EE NN E NN NN NN NN EEEEEEEENER - _—— _— _——
ConStrUCtioN......oooviiiiiii e _— _— _— 9,000,000
Site WOT K. o LS —_— — 1,410,000
BUIldIng IR E N NN EEEE NN NN N NN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEN SF 9,894 399-84 3,956,000
MeChanical .......................... EEEEEEEEEEEEE NN LS ——— ——— 1,760,000
Electrlcal ...................... EEEEEEEEEEEEEEEEEEEEEEN LS —— — ——— 7951000
QEES.. - ceecmeemcce e cm e e e m e m e EA 2 539,500 1,079,000
EguiEmentllllllllllllllllllllllllllllllllllllllllllllllll T —— - -
Fa”OUt Shelter (nOt feaSible).. EEEEEEEEEEEEEEEEEEEEEEEESN - —— - -
TOtal ......... NN N EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE NN NN NN NN NN N EEEEEEEEEEEEEEEEEEEEEEER 9,000,000

LIST OF RELATED GRAPHICS:

Figure 1 = Location Plan
Figure 2 = Site Plan
Figure 3 = Perspective

OTHER EQUIPMENT SUMMARY:

Certain items of noncollateral equipment will be required, such as scrubbers, aspirators, antennas, helium
tank trailer, and other related equipment. The noncollateral equipment will cost approximately $370,000 and
will be funded from R&D resources.
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FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

A project estimated to cost $7,000,000 to provide an environmentally-controlled airlock attached to the
service cell and a separate operations control building will be considered in the development of the Fy 1985
CoF Budget request.
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CONSTRUCTION CF FACILITIES

FISCAL YEAR 1984 ESTIMATES

PROJECT TITLE: Modifications to Spacecraft Assembly and Encapsulation Facility (SAEF-2) for Cargo Processing

INSTALLATION: John F. Kennedy Space Center

FY 1984 CoF ESTIMATE: $3,000,000

LOCATION OF PROJECT: John F. Kennedy Space Center, Brevard County, Florida

COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight

FY 1983 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
Specific COF fundinglllllllllllllllllllllllllllllllllllllll 237,500 —— — 237,500
Capitalized investment..............c.oiiiiiiiiiin... N/A 4,505,747 4,505,747
Total --------------------- EEEEEEEEEEEEEEEEEEEEEEEEENEEENEEDR 237'500 415051747 41743’247

SUVMARY PURPOSE AND SCOPE:

There is no existing cargo processing capability at Kennedy Space Center (KSC) for hazardous servicing of
the larger, bulkier payloads currently manifested on the Space Shuttle. This project modifies the Spacecraft
Assembly and Encapsulation Facility (SAEF-2), Building M7-1210 (Figures 2 and 3), to provide the necessary
servicing and lift capability for Shuttle payloads weighing more than 10 tons (9,071 kilograms). The
modifications will permit the hazardous servicing of single Shuttle payloads approximately the full size of
the Orbiter payload bay. This project also includes the installation of a water deluge system for fire
protection within SAEF-2 and modifications to the K industrial area water supply system to provide the
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necessary water pressure and volume for the fire protection deluge system and to support increased water
requirements for fire protection of five other industrial facilities located in that immediate vicinity.

PROJECT JUSTIFICATION:

These modifications are required to provide a Shuttle payload processing capability for hypergol propellant
loading and draining, ordnance system installation, and spacecraft test, checkout, and servicing. Some Shuttle
manifested payloads are too large (size and/or weight) to be accommodated in the existing Delta Spin Test
Facility or the Explosive Safe Area at Cape Canaveral Air Force Station. SAEF-2 has the overall space necessary
to handle payloads which approach the maximum Orbiter payload bay dimensions, but there are scheduled payloads
which the existing SAEF-2 cranes cannot lift for processing/servicing. Replacement of the existing 10-ton
(9,071 kilogram) crane in SAEF-2 with a 20-ton (18,143 kilogram) capacity crane is required for heavy Shuttle
payload processing such as the 33,174 pounds (15,047 kilograms), INTELSAT VI, now scheduled for STS-38.

In addition, SAEF-2 does not currently comply with established safety criteria for hazardous processing
making facility modifications required to meet these essential operating safety standards. Temporary safety
waivers, now in effect for use of SAEF-2 as a hazardous processing facility, will not be required upon the
completion of this project. The water supply system in the K industrial area is inadequate to support the
water deluge fire suppression system required as a part of these modifications. Recent analyses have revealed
that there is insufficient water volume and pressure to accommodate the fire protection requirements of SAEF-
2 and the needs of five other facilities which are located nearby. Therefore, it is essential that the
industrial area water supply system be upgraded as a part of this project to support the demands of an emergency
at SAEF-2 and the other facilities served by the system.

IMPACT OF DELAY:

This project is urgently needed to satisfy the requirement for hazardous servicing of Shuttle payloads planned
for launch in 1985 and subsequent years. Servicing currently manifested payloads which exceed the existing
lift capability would be extremely difficult and inefficient. STS payload manifests would have to be revised
as these outsize payloads cannot be routinely processed for flight, and unacceptable operational constraints
on the efficiency of the STS payload processing in CY 1985 and beyond would result.

PROJECT DESCRIPTION:

This project modifies SAEF-2 by replacing the existing 10-ton (9,071 kilogram) crane with a 20-ton (18, 143
kilogram) crane, installing a water deluge system for fire suppression, an oxidizer waste tank with trench and
drains for containing potential fuel spills and an emergency exhaust system with vent stacks, and hazard-
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proofing the drains and exhaust system and the electrical power system. Structural modifications will be

required to accommodate the installation of the 20-ton (18,143 kilogram) crane and the floor drain trenches.
The KSC industrial area water supply system will be modified and upgraded as a part of this project to support
the water volume and pressure requirements of the fire suppression deluge system. To satisfy the anticipated
demand for water during an emergency, a separate ground level storage tank, pumping facility, and distribution

system will be installed to service all facilities in the hazardous processing area. To minimize costs, two

1,000 horsepower diesel-driven pumps will be relocated from Launch Complex 39 and a 1,000,000 gallon (3,785

cubic meter) ground level storage tank will be relocated from the existing industrial area pumping station.
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PROJECT COST ESTIMATE:

This cost estimate is based on a preliminary engineering report and related studies.

Unit of Unit
Measure Quantity cost
Land ACqUiSitiOn. " EEEEEEEEEEEEEEEEEEEEEEEEE NN NN EENEEEEEEEGR —— —— — ——
COoNSErUCTION. ..ot _— —_—
Site development.. siussessssssssssnssansnssnsnnnnnnnnns LS _— —_—
Architectural/structural......... SF 16,750 8.66
Medenical..........oeeee e . SF 16,750 29.97
S S0 10 e SF 16,750 6.81
Crane Installation.............. - _— _—
Architectural/structural...c.cceeeene.. SF 16,750 2.68
Crane (20-ton) and installation...................... L3 —_— _—
Existing crane (10-ton) removal...................... LS _— _—
Fire Protection Water Distribution SystemM.ucesuauaeessunnns - — -
Site developmeNnt suseesusssssassnssansnssnannnnnnnnnns LS — —
6 1] |1 LS _— _—
Pump station.................ccocoeeeiies aaaaeeamaas LS _— —_—
Distribution SySteMasssssssssssssssnsssssnanssnnnnnns LS —_— _—
Relocate 1,000,000 gallon storage tank.............. : LS _— _—
Relotate PUMPS.....coiiiiiiiiiiiiiees LS S— S
Equipmentllllllllllllllllllllllllllllllllllllllllllllllll === ——— — -—— —
Fallout Shelter (not feasible)..................oii. -—= _— _—

905 ,000

143,900
145,000
502 ,000
114,100

295 ,000

(45 ,000)
(220,000)
(30, 000)

1,800,000

(300 ,000)
(158 ,000)
(255 ,000)
(524 ,000)
(239 ,000)
(324 ,000)

3,000,000
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LIST OF RELATED GRAPHICS:

Figure 1 - Location Plan
Figure 2 - Site Plan
Figure 3 - Aerial Photograph of SAEF-2

OTHER EQUIPMENT SUMVARY:

Certain items of noncollateral equipment will be required to make these facilities operational. These include
scrubbers, aspirators, and related equipment. The noncollateral equipment will cost approximately $300, 000
and will be provided from R&D resources.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

No additional funding to complete this project is anticipated.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1984 ESTIMATES
JUMVIARY

JET PROPULSION LABORATORY

Office of Space Tracking and Data Systems:

Construction of Frequency Standards Laboratory cesssssssssssssasssssssnnns

Modifications to Space Flight Operations Facility cessacssasssannnnnnunnss

TOtal ......... NN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE NS SN NN NN NN EEEEEEEE

Amount Page No.

2,700,000 CF 31

1,600,000 a 3-7

4,300,000
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EXISTING INSTALLATION

PROJECT LOCATION —
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FISCAL YEAR 1984 ESTIMATES
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FIGURE 1
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1984 ESTIMATES

PROJECT TITLE: Construction of Frequency Standards Laboratory

INSTALLATION: Jet Propulsion Laboratory

FY 1984 CoF ESTIMATE: $2,700,000

LOCATION OF PROJECT: La Canada-Flintridge, Los Angeles County, California

COGNIZANT HEADQUARTERS OFFICE: Office of Space Tracking and Data Systems

Fy 1983 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
Specific COF funding EEEEEEEEEEEEEE NN NN NN NN NN NN EEEEEEEEEENES 230,000 ——— — 230’000
Capitalized investment...........ccooiiiiii i, N/A -— —
Total.....oooooii 230.000 — 230,000

SUMMARYPURPOSE AND SCOPE:

This project provides for the construction of a Frequency Standards Laboratory atthe Jet Propulsion Laboratory
(JPL). This facility is required to provide vital on-lineoperational support for hydrogen maser timing devices
used in the Deep Space Network (DSN). Hydrogen masers are precision timing references required for planetary
spacecraft navigation and science measurements. A higher level of precision of these operational DAN masers
is required, and this project will provide the needed laboratory facility that is essential to fulfill this

need.
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PROJECT JUSTIFICATION:

Hydrogen masers are being used as the primary timing references for the DSN. These precision timing devices
are the navigational references for calculating spacecraft positions for flight trajectory determinations and
navigational sequencing. They are also the basis for precision science measurements. Hydrogen masers are
extremely accurate, but are also extremely sensitive to environmental disturbances. Proper calibration is a
time-consuming and rigorous procedure, requiring sustained maser operation in a stringently controlled
environment. Recalibration must be accomplished each time a maser undergoes a major repair.

The present makeshift calibration facility at JPL was only marginally adequate when developed for testing
the few early DSN masers. Its single test chamber lacks sufficienttesting capacity and cannot be environmentally
controlled to the extent required for proper calibration of the more advanced D8N masers of today or any future
improved timing devices. Without a stable laboratory test environment for determining maser operating
characteristics, maser performance cannot be adequately predicted for long—term service in the DSN.

Present timing sy%ems can achieve a 10"“l frequency stability. However, there is a pressing requirement
for masers with 107" or better stability for spacecraft missions, especially for the advanced Very Long
Baseline Interferometry (VLBI) navigation §¥stems requirements of the Galileo missions. Science experiments
such as gravity wave detection require 107" ' or better stability. The limitations of the present facilities
preclude calibration measurements at this higher stability level.

The new laboratory facility will provide test areas with the required precisely controlled, disturbance free
conditions, and sufficient capacity for long—term hydrogen maser calibration testing. The DN timing systems
activities at JPL will be consolidated into the new facility from three separate, inadequate areas for improved
operations. This facility must be operational in 1985to provide essential maser support to the DSN, especially
for the Galileo mission.

IMPACT OF DELAY:
Delay in providing this facility would result in inadequate on-line operational support of the critical DSN

hydrogen maser timing systems. The availability of the higher precision DSN advanced VLBI navigation system
required for Galileo navigation and science measurements would also be at risk.

PROJECT DESCRIPTION:

Tuis project provides for the construction of a one-story technical facility of approximately 13,300 square
feet (1,240 square meters). The facility will be located in the northwest section of JPL (Figure 1) to achieve
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the greatest possible isolation from vibration and magnetic disturbances. It will include testing and
instrumentation area laboratories, technical and support areas, and mechanical and equipment areas (Figure 2).
Three controlled-environment test cells will be installed for long duration hydrogen maser calibration testing.
Raised computer flooring, electrical systems, and mechanical systems will be provided for the laboratory and
test areas. The facilities' electrical and mechanical systems will include back-up features to maintain the
continuous electrical power and controlled environment required for long duration maser testing. Fire protection
systems for the entire facility will also be provided.
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PROJECT COST ESTIMATE:

This cost estimate is based on a preliminary engineering report.

Unit of
Measure

Land ACQUiSition. EE R E N EEEEEE NN EE NN NN NN NN EEEEEEEEEEEEEEEER

CONSEIUCTION ..ttt

Architectural/structural..ceseeceesaces ceessesenssenses
Test Ao eeee e

(5095 0 ;|
Electrical......coooiiiiiii

Equipmentllllllllllllllllllllllllllllllllllllllllllllllll

Fallout Shelter (not feasible)..................oiiiiis

LIST OF RELATED GRAPHICS:

Figure 1 - Location Plan
Figure 2 - Floor Plan

OTHER EQUIPMENT SUMMARY:
No other equipment is required for this project.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

No future CoF funding is required to complete this project.

L3
SF
EA

LS

Quantity

Unit
cost cost
-_— 2,700,000
— 300,000
72.20 960,000
220,000 660 ,000
—_— 480,000
—— 300,000

2,700,000
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1984 ESTIMATES

PROJECT TITLE: Modifications to Space Flight Operations Facility (230)

INSTALLATION: Jet Propulsion Laboratory

FY 1984 CoF ESTIMATE: $1,600,000

LOCATION OF PROJECT: La Canada-Flintridge, Los Angeles County, California

COGNIZANT HEADQUARTERS OFFICE: Office of Space Science and Applications

FY 1983 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
Specific CoF funding seusssssssssssssnsnnsnnnnnsnnnnnnnnnnns 416,800 1,800,000 2,216,800
Capitalized investment................ccooieiiiiiiinnn.. N/A 9,083,513 9,083,513
TOtal.=....'... ----- 2 0 800000000000 s 8000090000 o0 000000000 416,800 10,883,513 11'3009313

UVMARY PURPOSE AND SCOPE:

This project provides for modifications to the Space Flight Operations Facility (SFOF), Building 230, at Jet
Propulsion Laboratory (JPL). The SFOF is the operational "nerve center" for all space flight control activities
at JPL. This facility contains real time computers and operational equipment, and is the terminal for the
NASA Deep Space Tracking Network and worldwide communications system. The building was constructed in 1963
and has been expanded over the intervening years to support planetary exploration programs.
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These modifications will complete the enclosure of the fourth floor equipment level to protect against weather
damage to the building and the installed operational equipment. Also, the heating, ventilating, and air-
conditioning (HVAC) systems will be modified for more reliable and efficient operation.

PROJECT JUSTIFICATION:

JPL is responsible for conducting NASA programs for scientific exploration of the planets and interplanetary
space using automated spacecraft. This includes the operation of NASA's worldwide deep space tracking network
and a mission control and computing center. The SFOF houses the mission control activities where computers,
communications systems, and associated instrumentation must operate continuously in a closely controlled
environment.

The SFOF is a combination communications, operations control, computer, and office building. From 1963 to
1969, four additions to the original SFOF were constructed to meet increasing capacity and technology
requirements. To partially integrate the various HVAC systems that had been installed over the time period,
a central chiller plant was constructed in FY 1979. The chiller plant was connected to the existing air
distribution equipment which is located on the partially enclosed fourth floor of the building. Completion
of the enclosure over the fourth floor equipment is necessary to provide improved safety conditions and weather
protection for this equipment.

The major elements of the HVAC equipment have been in continuous operation for over 20 years and require
major repairs or replacement. An example is the temperature control valves which are not operable and must
be replaced. The new controls will be energy efficient and compatible with the utility control system. These
modifications to the SFOF are required for effective support of planetary exploration programs as well as for
fire safety considerations.

IMPACT OF DELAY:

Delay in accomplishing these modifications in this key operations control facility for spacecraft operations
will prolong the present inefficient and unreliable conditions and increase the risk of mission interruptions.

PROJECT DESCRIPTION:

This project provides for modifications to the fourth floor and HVAC system of the SFOF (Figure 2).
Modifications to the fourth floor include completing the enclosure of the equipment area of 28,500 square feet
(2,648 square meters) with corrugated metal siding similar to the third floor and a metal roof system. The
existing roofing surface will be replaced with a composition membrane. An automatic fire protection system
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will be provided for the equipment area, and related structural, mechanical, and electrical repair work will
be accomplished.

The inadequate air distribution system equipment in the SFOF will be repaired. Atemperature control system
compatible with the JPL utility control system and the chiller plant operations will be installed. Related
modifications to floors, ceilings, partitions, and mechanical and electrical systems are also included.
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PROJECT COST ESTIMATE:

The basis of this cost estimate is a preliminary engineering report.

Unit of
Measure Quantity
Land ACquiSitiOnlllllllllllllllllllllllllllllllllllllllll - -
Construction........oooi it — _—
Architectural/structural......cceieeereeeccnccenconcanas SF 17,600
Fire proteCtion saveasssssssssssssnnsssnsnsnnnnnnnnnnnns SF 28 ,500
(15400 ¢ [ LS —_
Benical.....o.ooeeeeeee e LS —

EqUipment' EEEEEEE NN EE NN NN NN NN NN NN NS EEEEEEEEEEEEEEEEN -

Fallout Shelter (not feasible).............. ===

Tod

LIST OF RELATED GRAPHICS:

Figure 1 - Location Plan
Figure 2 - South Elevation

OTHER EQUIPMENT SUMMARY:

No other' equipment is needed to complete this project.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

No major CoF funding to complete this project is anticipated.

Cost

1.600.000

790 ,000
60,000
680 ,000
70,000

1,600,000
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1984 ESTIMATES
SIMVARY
AVES RESEARCH CENTER

Office of Aeronautics and Space Technology:

Construction of Fluid Mechanics Laboratory secesssssssssssssssnnnnnsnnnnsns

Amount

3,900,000

Page No.
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CONSTRUCTION CF FACILITIES

FISCAL YEAR 1984 ESTIMATES

PROJECT TITLE: Construction of Fluid Mechanics Laboratory

INSTALLATION: Ames Research Laboratory

Fy 1984 CoF ESTIMATE: $3,900,000

LOCATION COF PROJECT: Moffett Field, Santa Clara County, California

COGNIZANT HEADQUARTERS OFFICE: Office of Aeronautics and Space Technology

FY 1983 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
Specific COF funding " EEEEEEENEESEEEEESESEEEEE NN NN NN NN NN RN NN 300, 000 —— 300,000
Capitalized investment............coooviiiiiiiiiinnnnn. N/A - —
Total. .o 200000 — 300,000

IUMVIARY PURPOSE AND SCOPE:

A primary function of Ames Research Center (ARC) is research in fundamental aerodynamics. The capability
to conduct this research has been limited because the majority of the ARC wind tunnels are large and devoted
to aerodynamic development. This project (Figure 1) provides a facility dedicated to basic fluid mechanics
research that will house four small research wind tunnels. The four tunnels will be used for subsonic,
transonic, adaptive wall, and multipurpose research. Two of these tunnels presently are located in makeshift
space
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with insufficient room for researchers and support equipment. The project also provides a small photographic
darkroom and laboratory space for laser velocimeter and holography systems for use in research of nonintrusive
measurement and diagnostic techniques for fluid flows.

When completed, this laboratory will be a versatile facility in which fundamental fluid mechanics research
can be conducted by both NASA and cooperating university scientists. Compared to NASA's large wind tunnels,
operating costs will be low, test models will be inexpensive, and waiting time for access to the tunnels will
be minimal. Test data on viscous and unsteady flows, turbulence, flow separation, and shock-boundary layer
interaction derived in this laboratory will provide the data base for advances in computational fluid mechanics
and aerodynamics of fixed and rotary wing aircraft.

PROJECT JUSTIFICATION:

A fundamental part of the mission of ARC is basic fluid mechanics research. This research is the foundation
for advances in computational fluid dynamics, aircraft performance and rotorcraft technology, and aerodynamic
test facility development.

There is an urgent need to acquire basic fluid mechanics information on the details of viscous flows to build
a data base for fluid dynamic models and to provide direction for future fluid mechanics study and
experimentation. Mathematical models, when verified, will be a powerful tool for improving aerodynamic
technology. The fluid mechanics data base is necessary for this effort.

An understanding of the basic fluid mechanics of complex turbulent and separated flows, including shock-
boundary layer interactions, is required for improvement of performance and flying qualities of current and
advanced aircraft and rotorcraft. This facility will permitresearch into unsteady flows pertaining to improved
rotor airfoils, rotor modeling, and powered-Ilift concepts. The physical models derived through mathematical
modeling will be tested in this laboratory.

Researoh in the wind tunnels of this facility will improve the research capabilities of NASA's large wind
tunnels. The small, approximately 1 square foot (.09 square meter) test section of one of the tunnels will
be built with an adaptive wall, adjustable to approximately the shape of the streamlines of the air flow over
the model being tested. This concept is expected to eliminate or reduce data inaccuracies caused by air flow
shock waves created in a wind tunnel test section of fixed geometry. After improvement of this concept, its
application to large wind tunnels will materially increase the quality of data gathered in these large tunnels.
Nonintrusive laser diagnostics, already in use, will be further studied in this laboratory. This technique
offers the possibility of highly accurate air flow measurements and more thorough understanding of complex
fluid mechanics.
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This laboratory will provide an inexpensive means to optimize model configuration prior to testing in the
large NASA wind tunnels. Power requirements will be low, tens of horsepower versus the thousands of horsepower
required in large tunnels. Model costs will rarely exceed $5,000, versus up to $1,000,000, for large tunnels.
Because of their small size and modular construction, modification of these tunnels for special experiments
or improved technology applications will be simple and inexpensive.

IMPACT OF DELAY:

Delay of this project will slow the advancement of fluid mechanics and aerodynamics knowledge. NASA will
be unable to take advantage of recent concepts in wind tunnel technology and instrumentation in a timely manner.

PROJECT DESCRIPTION:

This project (Figure 2) provides a 16,000-square foot (1,486 square meter) Fluid Mechanics Laboratory (FML).
The FML will include 9,360 square feet (870 square meters) for four indraft tunnels and model set-up area.
Two of the tunnels are existing and will be relocated to this laboratory from Building N-227. The two additional
tunnels will be provided with R&D funds. The laser research area and associated photographic darkroom will
occupy 1,536 square feet (143 square meters). Research library, conference, and support space will occupy
3,840 square feet (357 square meters). The balance of the building will house mechanical equipment, storage,
and utilities. AIll four tunnels will be powered by a single compressor mounted outside the building and
connected to the tunnels by a manifold.
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PROJECT COST ESTIMATE:

This cost estimate is based on a preliminary engineering report.

Land ACqUiSition. E N E N EEEEE NN NS NN NN NN NN EEEEEEEEEEEEEEEEN

CONSEIUCTION . .t

Site preparation EE RN EE N N RN EE N NN NN NN NN EEEEEEEEEEEEEEE
Architectural/structural............ sessenes ceseeenenaa

Equipment. AN E N E RN RN R E NN E NN N NN N NN EEEEEEEEEEEEEEEEEEEEEEER

Research tunnels compressor..........ccooceevvennnnn.
Relocate two research tunnels..........................

Fallout Shelter (not feasible)....................oit.

LIST CF RELATED GRAPHICS:

Figure 1 - Location Plan
Figure:2 = Floor Plan

Unit of

Measure

Quantity

16,000

Unit
cost

Cost

2,318,000

516,000
1,218,000
376,000
208,000

1,582,000

——— e

1,569,000
13,000

3,900,000
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OTHER EQUIPMENT SUMMARY:

Two small tunnels will be provided with R&D funds. The estimated cost is $500,000.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

No future funding is required to complete this project. However, the building will be designed to be
expandable for the possible future relocation of an existing 2- x 2-foot (.6~ x .6-meter) transonic wind tunnel.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1984 ESTIMATES
LUVVIARY

DRYDEN FLIGHT RESEARCH FACILITIY

Office of Space Tracking and Data Systems:

Construction of Aeronautical Tracking FacCility cuvecssessnnsnnnsnnsnnnnnns

Amount

800,000

Page No.
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1984 ESTIMATES

PROJECT TITLE: Construction of Aeronautical Tracking Facility

INSTALLATION: Dryden Flight Research Facility

FY 1984 CoF ESTIMATE: $800,000

LOCATION OF PROIJECT: Edwards, Kern County, California

COGNIZANT HEADQUARTERS OFFICE: Office of Space Tracking and Data Systems

FY 1983 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
SpeCifiC COF funding ..... EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENTSN 62 ,OOO —r 62,000
Capitalized investment...................ocoi, N/A -— -—
L "= I 62,000 —_— 62,000

IMVIARY PURPOSE AND SCOPE:

This project provides for the construction of an Aeronautical Tracking Facility (ATF) at the Dryden Flight
Research Facility (DFRF), a component of Ares Research Center. The Aeronautical Test Range (ATR) at DFRF is
operating at full capacity in support of NASA and DOD flight test activities. The ATF is a vital element in
expanding DFRF's capability to support increased flight test missions for aeronautical programs such as the
Advanced Fighter Technology Integration F-16, Forward Swept Wing (X-294), and Systems Driven Advanced Aircraft.

The facility will include the equipment support to accommodate the additional tracking systems required for
flight test missions planned for DFRF.
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PROJECT JUSTIFICATION:

The primary mission of the DFRF is to conduct aeronautical flight research and provide long-term Space Shuttle
support. The DFRF ATR is currently used extensively in support of priority national defense programs and
technological advancements directly applicable to the commercial aviation industry, which is experiencing
strong foreign competition. The ATR has been identified by the White House Office of Science and Technology
as a critical and unique national resource for aeronautical research testing.

The DFRF ATR is supported by a tracking system that covers the supersonic corridors within approximately a
600-mile radius about DFRF. NASA and the Air Force cooperate to support the testing needs of both organizations.
Under this arrangement, NASA is responsible for the operation and maintenance of the ATR. Currently, the ATR
is supported by a single aeronautical tracking system with no backup. A dramatic growth in the number of test
flights and the average flight duration over the past 2 years (40 percent and 30 percent, respectively) has
caused the existing single tracking system to reach its maximum capability of supporting 400 flights per year.
Valid aeronautical flight test requirements continue to increase and will require an ATR capability to handle
approximately 800 flights per year. The ATF is required to accommodate the additional antennas, antenna
electronics, and communications necessary to conduct simultaneous real-time missions of this magnitude. The
facility must be sited at a remote area of DFRF to provide line-of-sightradio frequency communication paths
to the aircraft operational areas, Edwards AB north facilities and remote desert test corridors. This facility
must be brought on line via an FY 1984 project to support the rapidly increasing aeronautical flight test
requirements.

IMPACT OF DELAY:

Delay in this project would result in not providing the essential aeronautical tracking support required for
the rapidly increasing NASA and DOD research program flight testing in support of the Nation's aeronautical
goals.

PROJECT DESCRIPTION:

This project provides for the construction of an ATF near the Space Flight Tracking and Data Network Facility
at DFRF (Figure 1). Site development work includes over 400 linear feet (120 meters) of access road, parking,
telemetry antenna foundation, and utility services. Construction work includes a 2,200-square foot (200 square
meter) one-story masonry equipment support facility with a reinforced concrete radar antenna pedestal (Figure
2). The operations room will include a raised computer floor system. Also included are heating, ventilating,
air-conditioning, lighting, electrical power, and fire protection systems.
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PROJECT COST ESTIMATE:

This cost estimate is based on a completed preliminary engineering

Land ACqUiSition. EE RN RN RN RN RN RN NN RN NN NN NN NN NN NN NN EEEEEEEE

Site Work and Utilities (outside 5-foot line)............

CONSTTUCTION ..,

Architectural/structural.....cceesess cecssesssenss ceees
Computer floor.......ooovii,
(19207 e;

EgUiEment. EE N E NI E NS EE NN NN EE NN NN NN NN NS EEEEEEEEEEEEEEEEEEE

Fallout Shelter (not feasible)................ooiiiii.

LIST OF RELATED GRAPHICS:

Figure 1 - Location Plan
Figure 2 = Floor Plan

OTHER EQUIPMENT SUMMARY:

Tracking systems and equipment of $5.1 million are planned from the

Unit of
Measure

L3

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

No future CoF funding is required to complete this project.

report.

R&D resources.

Cost

230,000

570,000

———

265,000

55,000
110,000
140,000

800,000
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FISCAL YEAR 1984 ESTIMATES
IMVIARY
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Office of Aeronautics and Space Technology:

Modifications and Addition for Composite Materials Laboratory (12934). ...
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Amount

5,100,000

4,400,000

9,500,000

Page No.
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1984 ESTIMATES

PROJECT TITLE: Modifications and Addition for Composite Materials Laboratory (12934)

INSTALLATION: Langley Research Center

FY 1984 CoF ESTIMATE: $5,100,000

LOCATION OF PROJECT: Hampton, Virginia

COGNIZANT HEADQUARTERS OFFICE: Office of Aeronautics and Space Technology

FY 1983 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
SpeCifiC COF funding W E EEEEEENEEEEEEEEEEEEEEEEEEEEE NN EEEENEREEE 510 ,000 300 ,000 810 ’000
Capitalized investment............coooiiiiiiiiiiiinnn. N/A 6,334,739 6,334,739
Total 510,000 6. 634.739 7 .144.739

UMVIARY PURPOSE AND SCOPE:

The project provides for an addition to and modification of existing laboratory and office space in Building
1293A (Figures 2 & 3). Also included is the installation of a data link from Building 1293B to the Data
Reduction Center, Building 1268. This project is required to accommodate advanced composite and polymer
research activities that cannot currently be conducted in the 15-year old polymer laboratories. Deterioration
of the hood and vent systems have restricted the ventilation capacity required for research and created an
environmental problem in the existing labs of Building 1293A. The data link to be provided is required to
increase the capability for real-time analysis in support of the large space structures program.
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PROGRAM JUSTIFICATION:

The Langley Research Center (LaRC) has lead Center responsibility for the development and application of
advanced composite materials (Figure 5) for aircraft and spacecraft, and for research on the dynamics and
control of large space structures. Current work on composite materials processing and polymer research is
performed at scattered sites within Buildings 1148 and 12936. Areas with adequate environmental control and
required ventilation are not presently available, but are critically required for activities such as specimen
layup, resin impregnation, and certain evaluation tests. The polymer laboratory facilities are over 15 years
old and have deteriorated to the point where major refurbishment is needed. Fume hood and venting systems
(Figure 4) are severely corroded and are extremely inefficient because they draw building air and thus increase
the load on the heating, ventilating, and air conditioning (HVAC) system. Also, fresh air intakes for the
HVAC system are not adequately separated from the venting system. Therefore, noxious fumes from the processing
area are sometimes cycled throughout the building. The new polymer research laboratories will have energy
efficient hood systems and provide for safer disposal of toxic fumes.

Some polymer synthesis processes, such as hydrogenation and pressure polymerization, cannot be performed
safely in the present facility. The new facility addition will provide <he appropriate features for safely
conducting such research so that there is proper ventilation from noxious fumes and an environmentally controlled
area is available to conduct this research. These processes are needed in a program to develop more economical
and processable resin matrix materials.

Large space structures are being developed for various applications such as general purpose platforms and
antennas. The dynamic response of such structures is complicated by the presence of many joints. Current
research is limited by the number of control parameters or control points that can be monitored or interactively
varied during a test; hence, a data link system between the dynamics laboratory and the LaRC central computers
will provide a ten-fold improvement in this capability. The data link can be used to evaluate various control
laws, actuator/sensor dynamics, and the real-time evaluation of data.
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IMPACT OF DELAY:

A delay in the approval of this project would preclude any research related to the processing of thermoplastics
and composite materials. This technology has high potential for reducing fabrication costs but more work is
needed to develop both the materials and the processes to the point where they can replace current thermosetting
resin systems. As an example of the penalty of delay, the manufacture of present-day helicopter airframes is
labor intensive, and new, more processable composite materials could reduce airframe cost while providing
significant weight savings. Also, present—day transports have benefited from recent NASA research and
development of composite structures. A significant increase in the use of composites on future aircraft is
dependent on improvements in materials and processes over those available today.

PROJECT DESCRIPTION:

The project provides for modification of 15,000 square feet (1,394 square meters) of laboratory and office
space, a 2-story, 25,000-square foot (2,320 square meter) addition to Building 12934 (Figure 3), and a connecting
200-channel data link to Building 1268 from 1293B. An advanced composites processing laboratory will be located
on the first floor of the addition. EXisting equipment will be moved to the new laboratory from various sites
in Buildings 1148 and 1293A. Portions of the laboratory will have independent environmental control to vent
noxious fumes released during resin impregnation and composite curing processes. Special facilities will be
incorporated to store and handle chemicals and uncured composite materials.

New polymer research laboratories will be constructed on the second floor of the new addition. The new
laboratories will incorporate provisions for conducting special synthesis processes such as hydrogenation and
pressure polymerization. Polymer characterization and evaluation equipment will be moved from the existing
laboratories into the new space.

The data link includes the interfaces required to accept data from each end. Also, a data storage device
and signal converters to transmit and receive the data from the existing computers in Building 1268 are included
as part of this project.

Architectural refurbishment of Building 1293 will include new windows and wall panels with improved thermal

insulation. Existing laboratories in Building 1293A will be restored to needed office space after the laboratory
equipment is removed. Refurbishment of the HVAC, lighting, and ceilings will be included.
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PROJECT COST ESTIMATE:

This is an in-house cost estimate based on criteria and

Land AchiSition. EEEEEEEEEEEEEE N EEEEEEEEEEEEEEEEEEENEEEENEDR

Construction..................

Equipmentllllllllllllllllllllllllllllllllllllllllllllllll

Real-time data link...........oooiiiii

LIST OF RELATED GRAPHICS:

concepts.

Unit of
Measure

Figure 1 — Location Plan

Figure 2 = Site Plan

Figure 3 = New Composite Materials and Polymer Laboratory
Figure 4 - Existing Composite Materials Laboratory
Figure 5 - Composite Materials Processing

4,950,000
4,320,000
(640,000)
(1,400, 000)
(2,072,000)
(208,000)
630,000
150,000

150,000

5.100 .000
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OTHER EQUIPMENT SUMMARY:

Nb other equipment is required to complete this project.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

At the present time, there are no foreseen requirements which would require future CoF funding for this
project.
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FISCAL YEAR 1984 ESTIMATES
MODIFICATIONS AND ADDITION FOR COMPOSITE MATERIALS LABORATORY
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LANGLEY RESEARCH CENTER
FISCAL YEAR 1984 ESTIMATES
MODIFICATIONS AND ADDITION FOR COMPOSITE MATERIALS LABORATORY

EXISTING COMPOSITE MATERIALS LABORATORY

FIGURE 4

CF 6-9



LANGLEY RESEARCH CENTER
FISCAL YEAR 1984 ESTIMATES
MODIFICATIONS AND ADDITION FOR COMPOSITE MATERIALS LABORATORY
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LANGLEY RESEARCH CENTER
FISCAL YEAR 1984 ESTIMATES
MODIFICATIONS TO 30- BY 60-FOOT TUNNEL (643)
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1984 ESTIMATES

PROJECT TITLE: Modifications to 30~ by 60—-Foot Wind Tunnel (643)

INSTALLATION: Langley Research Center

FY 1984 CoF ESTIMATE: $4,400,000

LOCATION OF PROJECT: Hampton, Virginia

COGNIZANT HEADQUARTERS OFFICE: Office of Aeronautics and Space Technology

FY 1983 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
Specific CoF fuNdiNg sssssssssssssnnnnnnnnnnnnnnnnnnnnnnnnns 440 ,000 340,000 780,000
Capitalized investment...........ccoooiiiiiiiiiiiennnns N/A 5,204 ,307 5,204,307
Total. .o 440,000 5,544 307 5,984,307

SUMMARY PURPOSE AND SCOPE:

The 30- by 60-foot (9 by 18 meter) wind tunnel at Langley Research Center (LaRC) isS the only wind tunnel
(Figures 1 and 3) in the United States capable of free-flight tests of models at subsonic speeds. Its unique
open throat and related features provide critical free- flight qualitative and quantitative information on the
dynamic characteristics of the test models.

The turntable and model support systems of this tunnel have been in operation since 1956, and require extensive
repair and updating. The worn parts contribute to excessive relative motion of the test aircraft, and cause
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many man-hours to be consumed in error investigation and necessary corrective measurements, calibrations, and
calculations. The proposed modifications correct these deficiencies, and provide for increased productivity,
efficiency, safety, model weight capability, and accuracy of data for this 50-year old facility.

PROJECT JUSTIFICATION:

The 30- by 60-foot (9 by 18 meter) wind tunnel is the only facility in the US which can be used to explore
most low speed aspects of flight of highly maneuverable aircraft. It permits free— flight (Figure 5) testing
of models instrumented with accelerometers, gyros, and attitude sensors to measure flight parameters; static
and dynamic force and movement tests on the same configuration through +90-degree angle of attack; and large-
scale models of the free- flight configuration at approach and landing conditions where Reynolds number effects
can be significant. Free-flight testing helps identify and define critical test regions and parameters for
conventional fixed aerodynamic testing. It also provides greater insight into unexpected or otherwise
unexplainable problems that cannot be identified with conventional wind tunnel testing. Without such free-
flight tests, some major problems would not be identified until actual flight tests were conducted and changes
became extremely expensive.

In an open-throat test section (Figure 2) such as in the 30- by 60-foot (9 by 18 meter) tunnel, research
engineers and pilots can be strategically placed to best obtain data and control the aircraft model. Even
more important, the open-throat test section permits the model to be removed from the airstream in the event
of a control malfunction. This feature eliminates damage or destruction of the model (typically costing up
to $500,000) or the tunnel that would otherwise occur from the model striking a wall or other parts of the
tunnel structure in a closed-throat test section.

The need for testing of large-scale aerodynamic configurations of both military and nonmilitary designs has
produced a backlog of work in excess of 2 years. Such large-scale testing of current and future aircraft
designs is essential to evaluate and develop stability and control characteristics. Current increased emphasis
on improved low-speed performance for military aircraft will create additional requirements for the large-
scale testing capabilities of LaRC's 30- by 60-foot (9 by 18 meter) wind tunnel.

These modifications will correct the present deficiencies and increase productivity through automated set-

up of new models using a new adjustable three- strut support system and turntable system, and automated setting
of tunnel test conditions of dynamic pressure, angle of attack, and sideslip.
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IMPACT OF DELAY:

Delaying this project would adversely impact ongoing and planned programs for improving low-speed and high-
angle- of - attack aerodynamic technology needed for both military and nonmilitary applications. Such delays
would compromise LaRC's ability to respond to current requirements for developing high-performance military
aircraft with greatly improved low-speed stability and performance needed for short-field capability. Delay
would also result in continued deterioration of the model support system and the increasing chance of a major
failure that could result in serious injury to personnel and/or destruction of the test vehicle.

PROJECT DESCRIPTION:

This project includes the replacement of the wind tunnel's model support and balance system (Figure 4),
repair of lead seals, control room modifications, automation of tunnel controls, and fire protection
improvements.

The model support and balance system consists of a turntable with three struts, ground plane, balance house
and frame, and scale system. Installation of the new turntable system will require demolition of the balance
house and construction of a new balance house; replacement of adjacent electrical equipment with new equipment;
relocation and modification for digital readout of six scales and replacement of two other scales; construction
and calibration of the turntable and model support system, removal of the existing turntable aerodynamic shroud
and construction of a new shroud; and a final integrated checkout of the entire system.

The original lead seals where the tunnel air-passageway walls join the ceilingswill be repaired. Additional
cabling, conduit, and an isolation transformer will be installed in the tunnel control room for recently
purchased data acquisition equipment, which will be installed in early 1984. The computer deck floor will be
raised to provide space for cabling and an air-conditioning plenum. The overhead 5-ton air-conditioning unit
will be replaced by a 10-ton unit. The third floor level balcony room will be extended approximately 14 feet
(4 meters). Fire protection modifications include installation of automatic sprinkler systems over the tunnel
test and shep areas, and wood portions of the tunnel as well as improvements to the water supply.
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PROJECT COST ESTIMATE:

Project cost estimates are based on a completed preliminary engineering report,

Land ACQuisSition.,...oeoveess e e et reas e aeeeieaa

CONStrUCTION. ...t S

Model support and balance SYyStEmM suassssssssssssssnnsnss

Structural........ooovee
[Caaz g e [N

Repair lead seals.......cccvviiiiiiiiiiiii i,
Control room modifications..............c.coovivinnnnn.

Tunnel automation.......................,

Fire protection improvementS suusssssssssssssssnnsnnnnns

Eguigmentllllllllllllllllllllllllllllllllllllllllllllllll

Fallout Shelter (not feasible). secsacsassnsnnssasnnnnnnns

LIST OF RELATED GRAPHICS:

Figure 1'- Location Plan

Figure 2 = Pilot Flying Model

Figure 3 - Tunnel Characteristics

Figure 4 - Proposed Model Support and Balance System
Figure 5 = Free-Flight Model

Unit of

Measure Quantity
LS _—
LS _—
LS —_—
LS —
LS -_—
LS —_—
LS _—
LS —

cost

4,400,000

3,640,000
(700 ,000)
(2,755 ,000)
(185,000)
95,000

240 ,000
110,000
315,000

4,400,000

—_—
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OTHER EQUIPMENT SUMMARY:

A new data acquisition system has been purchased with R&D funds. It will be installed in the tunnel control
room .

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

At the present time, there are no foreseen additional requirements other than roof rehabilitation and painting
of the tunnel shell.
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LANGLEY RESEARCH CENTER
FISCAL YEAR 1984 ESTIMATES
MODIFICATIONS TO 30- BY 60-FOOT TUNNEL (643)
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LANGLEY RESEARCH CENTER
FISCAL YEAR 1984 ESTIMATES
MODIFICATIONS TO 30- BY 60-FOOT TUNNEL (643)
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LANGLEY RESEARCH CENTER
FISCAL YEAR 1984 ESTIMATES
MODIFICATIONS TO 30~ BY 60-FOOT TUNNEL (64X)
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FISCAL YEAR 1984 ESTIMATES
MODIFICATIONS FOR SMALL ENGINE COMPONENT TESTING FACILITY
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1984 ESTIMATES

PROJECT TITLE: Modifications for Small Engine Component Testing Facility

INSTALLATION : Lewis Research Center

FY 1984 CoF ESTIMATE: $7,000,000

LOCATION OF PROJECT: Cleveland, Cuyahoga County, Ohio

COGNIZANT HEADQUARTERS OFFICE: Office of Aeronautics and Space Technology

FY 1983 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
SpeCifiC COF funding EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEERER 557 ,000 ——— 557’000
Capitalized investment...........ccooiiiiiiiiiiinnnns N/A 13,305,000 13,305,000
Total .o 557,000 13,305,000 13,862,000

SUMMARY PURPOSE AND SCOPE:

This project provides for modification of Building 5 of the Engine Research Building Complex at the Lewis
Research Center (LeRC) for research testing of small gas turbine engine compressors and turbines (Figure 1).
This research testing is required to improve overall performance of small gas turbine engines which are used
for an increasing variety of aircraft and ground power applications. The nonlinear nature of turbine engine
fluid and structural mechanics makes scaled down large component research data inaccurate for small gas turbine
engine application. As an example, test data on blade clearances, surface finishes, and edge thicknesses
cannot be scaled down from the data available on large components.
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Test cell CE-18 in Building 5will be modified for small engine compressor testing. Amezzanine test control
room will be added to the existing single level test control room located within the high bay area of CE-20
(Figure 2). Equipment for testing small engine compressors at simulated engine operating conditions will also
be installed.

A portion of test cell CE-17, in Building 5, will be modified for small engine turbine testing. Adjacent
room CE-15 will be modified for control room use (Figure 2). Equipment required for testing small engine
turbines at simulated engine operating conditions will also be installed.

PROJECT JUSTIFICATION:

The expanding role of small gas turbine engines makes efficiency improvements increasingly more important.
These engines, which typically have up to 5,000 pounds (22,400 Newtons) thrust or 2,000 shaft horsepower (1,492
kilowatts), are used in rotorcraft, small fixed-wing general aviation aircraft, cruise missiles, trucks and
buses, and for other ground power applications. The test capabilities provided by this project are essential
to the development of advanced, higher efficiency small gas turbine engines.

Difficult geometric problems such as compressor and turbine blade clearances, surface finishes, and leading
and trailing edge thicknesses in these small engines, have kept their performance and efficiency substantially
lower than that of larger engines. Planned research efforts are being directed to solving these problems and
also to reducing exhaust pollutants. Such improvements can be significant contributors to the Nation's energy
conservation and environmental protection efforts, as well asmaintaining world—wide aeropropulsion preeminence.

Existing test capabilities of industry and NASA do not provide the range of test conditions needed to satisfy
Small engine component research requirements. These requirements include research compressor outlet and inlet
pressures of up to 750 pounds per square inch (517 Newtons per square centimeter), temperatures up to 1,300°F
(705°C), and air flows up to 13 pounds per second (5.9 kilograms per second). The turbine test facility
requirements include pressures to 125 pounds per square inch (88 Newtons per square centimeter), temperatures
up to 8000F (427°C), and air flows up to 8 pounds per second (3.6 kilograms per second).

Compressor testing equipment at LeRC does not provide the full range of operating conditions needed to conduct
comprehensive small engine compressor research. This project will provide the test capability of up to 60,000
revolutions per minute and power up to 6,000 horsepower (4,500 kilowatts) to meet research requirements for
small engine compressor testing.

Existing turbine facilities are also inadequate because only overall performance data can be obtained while
detailed internal flow and studies of the ratios of actual turbine inlet to coolant temperatures cannot be
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measured. This project will provide the necessary test capability of up to 60,000 revolutions per minute and
power up to 1,200 horsepower (0.900 kilowatts) to meet research requirements for small engine turbine testing.

No comparable facility exists within NASA, other Government agencies, or industry. This project is essential
to NASA's small gas turbine engine component research for both present engines and future high pressure ratio
engines.

IMPACT OF DELAY:

The existing compressor/turbine test facilities at LeRC do not have sufficient capability to meet the research
requirements of the 1986-1990 time frame. Delay in providing this research and test facility will introduce
further serious delays in small turbine engine research.

PROJECT DESCRIPTION:

This project provides for modifications to Building 5 of the Engine Research Building Complex. It includes
architectural/structural, mechanical, and electrical modifications and the installation of the necessary
equipment for testing compressors (Figure 3). Test cell CE-18, 2,415 square feet (225 square meters), will
be modified for this testing and mezzanine area CE-20, 437 square feet (40 square meters), will be modified
for control room use. The work includes installation of a 4-ton (3,632 kilogram) bridge crane in Room CE-18
and the general rehabilitation of the interior surfaces. A new heating, ventilating, and air-conditioning
(HVAC) system will be installed in the test cell and in the test control room. The equipment to be installed
for testing compressors includes a two-source inlet air supply piping system. One source will be atmospheric
air for simulating turbojet engine compressor inlet conditions. The other source will be compressed air at
40 pounds per square inch (27.6 Newtons per square centimeter) for simulating turbofan engine compressor inlet
conditions. Discharge piping includes a collector vessel to receive air from the research compressor, a back
pressure control valve, and a spray cooler to cool the compressor discharge gases. A new 6,000 horsepower
(4,476 kilowatt) electric motor will drive the research compressor through a gear box to attain compressor
speeds up:to 60,000 revolutions per minute. Also included are facility operation, instrumentation, and control
systems.

The project also provides for architectural/structural, mechanical, electrical modifications and the
installation of the necessary equipment for testing small gas turbines (Figure 4). A portion of test cell
CE-17, 667 square feet (62 square meters), will be modified and Room CE-15, 266 square feet (25 square meters),
will be modified for control room use. The walls, floors, ceilings, and door of the test cell will be
rehabilitated or modified as required to meet functional requirements and safety standards. HVAC and other
mechanical systems will be installed in the test cells. Electric power will be provided for the new equipment
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to be installed in the test cell and the test control room. The turbine facility will consist of a combustor,
a research turbine, a 1,200 horsepower dynamometer, throttle and load valves, related piping, cooling, and
safety systems, Facility operation instrumentation and control systems are also included.
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PROJECT COST ESTIMATE:

The project cost estimate is based on a completed preliminary engineering report.

Unit of Unit

Measure cost

Land AchiSition. I EEEEEEEEEEE N EEEEEEEEEEEEEEEENEEEEEENEENESR

984,000

512,000
(141,000)
(133,000)
(238 ,000)

Building modifications for compressor facility.. ....... -— -— -—
Architectural/structural.....coeeeeee ceessescencssans LS —_— —

472 ,000
(55 ,000)
(163 ,000)
(254 ,000)

Building modifications for turbine facility..........u. -— -_— -_—
Architectural/structural......ccceeeeeeennns cressans .o LS -_— -
(150020 LS _— _—
Electrical...............oo LS _— -

EgUiQment.. BN EE NN E NN NN RN NN NN N NN NN NN E NN EEEEEEEEEEEEEEEEEER m—— - ——— 6,016,000

Compressor faCiIityllllllllllllllllllllllllllllllllllll — —— ——— 2,673’000

Inlet air Systemlllllllllllllllllllllllllllllllllllll

(508,000)

Exhaust SyStEmM.... secessssssssssssssansnsnnnnnnnnnnns LS _— -— (146 ,000)
Cooling water SyStemM.usssassssssssssssnssnnsnnsnnnnns LS -— -— (44 ,000)
Dewatering SyStemM.ussssssssssnssssanssssnnnsssnnnnnns LS —_— - (31,000)
NItrogen SyStem.usssssssssssssnsssssssnnnnsnnnnnnnnns LS -— (59,000)
Drive SYSTEMuusssssssssssssssssssnnnnnnnnnnnnnnnnnnns L3 - - (1,296 ,000)
Instrumentation and control system... .cueueseusunnnus LS -_— - (589 ,000)
Turbine faCility . ccuvueesunnnssnnnssnnnssnnnnsnnnnnnnns —— -— -— 3,343,000
Compressed alr SYySteMuussssssssssssssnsssnnssnnnnnnns L3 - -_— (172,000)
Fuel supply sSystem... .ueeesssssssssssssnsssnnsnnnnnns LS -— —_— (78 ,000)
Air heating SySteMuuesssssssssssssnsssnssnnsnnnsnnnns LS - -— (146,000)
Cooling water SySteM.ssssssssssssssssssssnnssnnnnnnns LS _— — (90 ,000)
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Unit of

Measure Quantity cost cost

Cooling air System EEEEEEEEEEEEEEEEEEEEEEEEEENEEEEEEEENESR LS ———— —— — (23 ,OOO)
Exhaust SystemIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII LS —_—— === (232,000)
POWEI' absorber System EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER LS ——— —-——— (1,789,000)
Instrumentation and control SySteEMSaussssssnsnsannnns LS _— _— (813,000)
Fallout Shelter (not feasible).......................... == . --- —_—

Td 7,000,000

LIST OF RELATED GRAPHICS:

Figure 1 - Location Plan

Figure 2 = Site Plan

Figure 3 = Schematic Drawing, Modifications for Compressor Test Facility
Figure 4 = Schematic Drawing, Modifications for Turbine Test Facility

OTHER EQUIPMENT SUMVARY:

A research compressor and turbine, and data aquisition system costing approximatly $3.4 million are required
for initial operation of this facility and will be funded with Research and Development resources.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

No additional CoF funds are required to complete this project. However, a follow-on project is planned which
is currently estimated at $8.7M and will provide a small engine combustor testing capability.
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LEWIS RESEARCH CENTER
FISCAL YEAR 1984 ESTIMATES

MODIFICATIONS FOR SMALL ENGINE COMPONENT TESTING FACILITY
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LEWIS RESEARCH CENTER
FISCAL YEAR 1984 ESTIMATES
MODIFICATIONS FOR SMALL ENGINE COMPONENT TESTING FACILITY
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LEWIS RESEARCH CENTER
FISCAL YEAR 1984 ESTIMATES
MODIFICATIONS FOR SMALL ENGINE COMPONENT TESTING FACILITY

SCHEMATIC DRAWING
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LEWIS RESEARCH CENTER
FISCAL YEAR 1984 ESTIMATES
MODIFICATIONS TO ICING RESEARCH TUNNEL (11)
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1984 ESTIMATES

PROJECT TITLE: Modifications to Icing Research Tunnel (11)

INSTALLATION : Lewis Research Center

Fy 1984 CoF ESTIMATE: $3,600,000

LOCATION OF PROJECT: Cleveland, Cuyahoga County, Ohio

COGNIZANT HEADQUARTERS OFFICE: Office of Aeronautics and Space Technology

Fy 1983 AND PRIOR YEARS FUNDING:  The following prior years funding is related to this project:

Planning
and Design Construction Total
Specific COF funding-- @ E EEEEEEEEEEEEEEEEEEEE SN NN NN N RN NN 252 ,000 - 252,000
Capitalized investment..............ooiiiiiiiiiininenn, N/A 1,015,000 1,015,000
Total -------------- S E EEEEEEEEEEEEEEEEEEE NN NN NN NN NN EEEE 252,000 1’015,000 1’267,000

JUMVIARY PURPOSE AND SCOPE:

This project provides for modifications to the Icing Research Tunnel (IRT), Building 11, at the Lewis
Research Center (LeRC). The facility, constructed in 1944, is used for conducting basic icing research, and
the development of deicing/anti-icing systems (Figure 1). This project isrequired to ensurethat thereliability
and capability of this 40-year old tunnel is maintained and enhanced to meet present requirements.

The need for additional icing research data for all-weather helicopter, military aircraft operations, and
low-flying cruise missiles has increased the use of the tunnel, and has focused attention on the need for
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improved icing test capabilities. These modifications provide for upgrading the tunnel utilities, test chamber,
and office—shop building to provide a wider range of test conditions, improved control of tunnel operating
conditions, and more efficient tunnel operation. Also, the quality and research value of the data will be
improved by enhancing the realism of the test conditions.

PROJECT JUSTIFICATION:

The IRT is the largest icing tunnel in the United States and the only tunnel capable of testing selected
full - scale components to meet critical needs of civiiian and military aircraft development programs. The
tunnel is heavily utilized and has a 2-year testing backlog. The only alternative to the study of icing in a
tunnel is costly in-flight testing. Basic icing research, new deicing systems development, and many new
aircraft designs requiring deicing systems will continue to demand use of this IRT.

Typical research programs using the IRT are: Aviation Meteorology Research, Advanced Rotorcraft Propulsion
Technology, and Interagency/Industrial Assistance. These programs relate to the safe operation of aircraft
in atmospheric icing conditions, and the study of icing accretion and resultant aerodynamic penalties on
rotorblades and crafts.

Recent studies have shown a greater need for icing research in support of commercial, general aviation, and
military aircraft. Special testing for rotor craft and low-flying cruise missiles is also required to develop
lightweight, cost- effectiveice protection systems. Electrothermal ice protection for helicopter rotor blades
is effective, but introduces as much as 20 percent payload penalty for the required electrical generating
equipment. The development of new systems for helicopter rotors is complicated by high tip speeds and the
affects of centrifugal forces. Low-flying cruise missiles require ice accretion test environments for design
of all-weather guidance systems. Advanced ice protection systems that do not adversely affect performance and
payload are needed for military all-weather aircraft operations. These needs have resulted in expanding
research efforts by NASA, DOD, and FAA' The IRT at LeRC is a critical facility for meeting these icing research
needs, now and in the future.

This project is required to ensure that the reliability of this 40-year old tunnel is enhanced to support
icing research requirements. Reliability will be improved by replacing the tunnel fan drive motor and controls,
and exhaust air controls with new components; providing improved mechanical systems for cloud formation, and
a new control room. In addition, productivity will be improved to help relieve the backlog of scheduled tests.
A new water spray bar control will provide a wider range of water content and droplet size to improve realism
of the tunnel icing cloud.
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IMPACT OF DELAY:

A new generation of improved deicing/anti-icing systems is needed in the near future for general aviation,
helicopters, and military aircraft, and can best be developed through testing in the IRT. The impact of
delaying the modification of this facility would be late development of the icing technology. This project
also ensures that this 40-year old tunnel will operate satisfactorily in the future without major breakdowns.
A major breakdown would cause serious delays because the availability of replacement parts is uncertain. For
example, the tunnel was recently shut down from April through June 1982 due to a failure of the tunnel fan
motor controls.

PROJECT DESCRIPTION:

This project provides for the upgrading of the IRT by rehabilitating and modifying the office-shopbuilding,
test chamber, and the tunnel utilities/process systems (Figure 2). The work for the office—shop buildings
will involve rehabilitation of the building envelope. The existing single—glazed wood windows will be replaced
with dual-glazed aluminum windows. The exterior masonry surfaces will be repaired, tuck-pointed, and sealed.
A new roof will be provided over the office and shop. The heating, ventilating, and air-conditioning (HVAC)
system will be changed from the 40-year old freon compressor and coil to a new chilled water coil with automatic
controls. The building power distribution system will be replaced by modern transfer switch and power lighting
panels.

Test chamber work involves modernization of the chamber's internal structure, HVAC system, electrical system,
and tunnel control room. Existing wood floor framing, wood flooring, walls, ladders, and stairways will be
removed. The floors will be rebuilt using steel framing and metal deck/concrete flooring. A new control room
with air lock and passageway for safe exit to the outside will be constructed. The control room will also
include new instrument and control cabinets and a new power panel. The existing crane rail and supports for
equipment handling will be relocated for better alignment over the top of the tunnel test section. The existing
power distribution system including transfer switch, power panels, lighting panels, and wiring will be replaced
with modern equipment and wiring.

The project work for the tunnel utility systems includes modernizing tunnel air flow control, air temperature
control, icing cloud formation control, and exhaust air control and measurement; and replacing and updating
the piping and controls for steam, air, and water services to the icing cloud spray nozzle systems. New
refrigerant flow and temperature controls will be provided. A new 5,000 horsepower drive motor and solid state
controls for the tunnel air fan will be installed. An orifice and valve positioner for the tunnel exhaust air
system will be furnished.
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PROJECT COST ESTIMATE:

The project cost estimate is based on a preliminary engineering report.

Unit of

Measiire

Land ACquiSitiOn. HE EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENETSR -
CONSEIUCTION. ..t _—
Office_shopIIIIIIIIIIlllllllllIIIIIIIIIIIIIIIIIIIIIIIII LS
Test dalm: LS
EqUipmentIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII -
Spray bar System EE EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEGR LS
Tunnel temperature control....................oooeeiis L3
Exhaust air System EEEEEEEEEEEEEEEEEEENENEEEEEEEEEEEEEEENGETSR LS
Tunnel fan motor and controls..................oooi..l. LS
Instrumentation and controls................coovein. L3
Fallout Shelter (not feasible).............ooooiiiiits -—=

LIST OF RELATED GRAPHICS:

Figure,1 = Location Plan
Figure 2 = Plan View, lIcing Research Tunnel

893.000

251,000
642 ,000

2,707,000

307 ,000
120,000
102,000
1,894,000
284,000

3,600,000
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OTHER _EQUIPMENT SUMMARY:

A force balance system and special spray nozzles, costing approximately $500,000, are required for operation
of this facility and will be funded from Research and Development resources.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

There is no foreseen requirement for future CoF funding for this project.
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LEWIS RESEARCH CENTER
FISCAL YEAR 1984 ESTIMATES
MODIFICATIONS TO ICING RESEARCH TUNNEL (11)
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VARIOUS LOCATIONS
FISCAL YEAR 1984 ESTIMATES

RELOCATION OF 26-METER STDN ANTENNA, SPAIN
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1984 ESTIMATES

Relocation of 26-Meter STDN Antenna, Spain

PROJECT TITLE:

INSTALLATION: Jet Propulsion Laboratory

FY 1984 CoF ESTIMATE: $1,700,000

LOCATION COF PROJECT: Robledo, Spain

COGNIZANT HEADQUARTERS OFFICE: Office of Space Tracking and Data Systems
The following prior years funding is related to this project:

Fy 1983 AND PRIOR YEARS FUNDING:

Planning

and Design Construction Total
Specific COF funding " EEEEEEEEEEEEEE NN NN NN NN NN E NN NN R R NGRS 130,000 - b - 130,000
Capitalized investment............ccoovviiiiiiiiiiiinnns N/A 750.000 750.000
Total. oo 130,000 750.000 880.000

JUVMARY PURPOSE AND SCOPE:

This project relocates the 26-meter Spaceflight Tracking and Data Network (STDN) antenna from Fresnedillas,

Spain, to the main Deep Space Network (DSN) complex in Robledo, Spain (Figures 1 and 2). This is part of the
plan to consolidate all required antenna facilities in the Madrid, Spain area at one central location. The

consolidation will allow closure of the remote SIDN station at Fresnedillas, Spain and realize an operational
savings of $2.5 million annually. Similar consolidations of antenna facilities are planned at the other D&N

complexes.
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PROJECT JUSTIFICATION:

The new Tracking and Data Relay Satellite System (TDRSS) will provide most of the earth-orbital spacecraft
tracking and data support when operational. The DN will continue to be configured to provide support to
planetary exploration spacecraft. However, certain earth-orbital missions, such as spacecraft in highly
ellipitical or geosynchronous orbits, cannot be supported by TDRSS. These spacecraft missions will continue
to use ground-based antenna systems. Also required is an emergency back-up support capability for spacecraft,
such as TDRSS and the Space Shuttle,and Space Telescope. Relocation of the Fresnedillas 26-meter SIDN earth
orbital support antenna to the Robledo, Spain, D8N location will provide the necessary support and also enable
closure of the Fresnedillas SIDN station. This relocation will result in an estimated $2.5 million annual
operational savings for a payback of less than 1 year.

IMPACT OF DELAY:

Delay of this project would postpone relocation of this antenna, the planned closure of the Fresnedillas
SIDN station, and the associated $2.5 million annual operational savings by at least 2 years due to the Voyager-
Uranus encounter. This relocation must be accomplished in FY 1984 to accommodate the peak activity period at
the Robledo DAN complex in 1985 associated with the Voyager-Uranus encounter.

PROJECT DESCRIPTION:

The 26-meter SIDN antenna (Figure 3) in Spain will be relocated (without modification) from Fresnedillas,
Spain, to the main D8N complex in Robledo, Spain. Site development work includes grading, drainage, paving,
and a new antenna foundation. A new antenna systems enclosure, electric power, cable trays, and mechanical
and safety systems will also be provided.
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PROJECT COST ESTIMATE:

The cost is based on preliminary engineering and related studies.

Unit of
Measure

Land ACC]UiSition BN E NN E RN NS NN NN NN NN EEEEEEEEEEEEEEEEEEEER

CONSEIUCEION . ...t

Antenna relocation.............cooiiiiiin,

Grading, paving, and drainage... sessssssssssssssnnsnnns
Antenna foundation...............ooiiii,

Antenna support systems enclosure......................
Electrical power and cable trays.....
Mechanical and safety SyStemsS.. ssessssssssssssssassnnss

Equipment EEEE NN RN E NN NN NN NN E NN NN NN NN NN EEEEEEEEEEEEEEEE

Fallout Shelter (not feasible)...................ooiils

LIST OF RELATED GRAPHICS:

Figure 1 - Location Plan, Madrid, Spain
Figure 2 = Site Plan, Robledo Complex
Figure 3 = 26-Meter SIDN Antenna

Quantity

Unit
cost

1.700.000

1,000 ,000
50,000
210,000
140,000
190 ,000
110,000

1,700,000
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OTHER EQUIPMENT SUMMARY:

Electronic equipment and related engineering support will be provided from Research and Development (R&D)
funds in the amount of $600,000. Included is the relocation of approximately $8 million of existing R&D
electronic equipment from the SIDN station in Fresnedillas, Spain.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

No future CoF funding is required to complete this project.
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VARIOUS LOCATIONS
FISCAL YEAR 1984 ESTIMATES
RELOCATION OF 26—METER STDN ANTENNA, SPAIN

SITE PLAN

-
Y

]

EXISTING 64-METER

ANTENNA DSS 63
/ SYSTEMS ENCLOSURE C-

RELOCATED
26-METER STDN
ANTENNA

h, 9 \— EXISTING 34-METER
(> ANTENNA DSS 61

FIGURE 2

CF 8-6



VARIOUS LOCATIONS
FISCAL YEAR 1984 ESTIMATES
RELOCATION OF 26-METER STDN ANTENNA, SPAIN
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION CF FACILITIES
FISCAL YEAR 1984 ESTIMATES
IMVIARY
REPAIR

Amount Page No.
Summary of Project Amounts by Location:

ATES Research Center sussssssssssssssssssssssssssssssssssssssssssssssnnnnns 1, 395, 000 CF 9-3
Dryden Flight Research Center sussssssssssssssssasssnsssnsssnssnnssnnsnnnns 425. 000 CF 9-4
Goddard Space Flight Center cuusssseessssssssssssssssssnssnnsnnnnnnnnsnnnns 1.690. 000 G 9-4
Jet Propulsion Laboratory sssseessssssssssssssssssssnsnsssnsnnsnsnnnnnnnnns 1.740. 000 CF 9-6
Johnson Space Center suuusssssssssssssssssssnssssssnsnsnnsssnnnnnnnnnnnnnns 1.440. 000 CF 9-7
Kennedy Space Center suuussssssssssssssssssssssssnsnssssnsnsnnnnnnnnnnnnnns 410. 000 CF 9-9
Langley Research Center suueusssessssssssssssssssssssnssnnnnssnnnnnnnnnnnns 3.310,000 CF 9-9
9-11
9-13
9-15

Lewis Research Center suseeasssssssssssssssssssssnsssssnsnssnnnnsnnnnnnnnns 2.280. oo0 CF
cF
CF
National Space Technology Laboratories sseesssssssssssasssnnssnnnsnnnsnnnns 1.525. 000 G- 9-16
CF
cF
F

Marshall Space Flight Center suueasssssssssssnssnssasnsnnnsnnsnnnnnnnnnnnnns 2.265. 000
Michoud ASSemny FacilitylllllIlllllllllllllllllllllllllllllllllllllllllll 1-765- 000

9-18
9-18
9-19

Wallops Flight FacilityIIIIlllIIIIlllIIIIlllIIIIllllllllllllllllllllllllll 230- 000
Various Locations " E EEEEEENESNEESEESESEESNESESESESESEEEEEE NN EEEEEEEEE NN NN EEEEEEEEEEEEEESR 680- OOO
Miscellaneous Projects Not Exceeding $150,000 EACh sesessssssnsnannsnnnnnns 345. 000

TotallIllIllIIIIlIIlIIlIllIllIIIIIIIlIIlIllIllIllIIIIIIIIIIIIIIIIIIIIIII 19-500- OOO
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1984 ESTIMATES

PROJECT TITLE: Repair of Facilities, Not In Excess Of $500,000 Per Project

INSTALLATION : Various Locations

Fy 1984 CoF ESTIMATE: $19,500,000

Fy 1982: $12,800,000 Fy 1983: $14,000,000

COGNIZANT INSTALLATIONS/LOCATION OF PROJECT: Various Locations

COGNIZANT HEADQUARTERS OFFICE: Office of Management

SIUMMARY PURPOSE AND SCOPE:

These resources will provide for large repairs to facilities at NASA field installations and Government-
owned industrial plants supporting NASA activities. Included in the request are those facility repair needs
for FY 1984 that can be foreseen at the time of the submission of these estimates, and that are estimated not
to exceed $500,000 per project. The thrust of this program is to provide a means to restore facilities or
components thereof, including collateral equipment, to a condition substantially equivalent to their originally
intended and designed capability. The request includes the substantially equivalent replacement of utility
systems and collateral equipment necessitated by incipient or actual breakdown. This work also includes major
preventive measures which are normally accomplished on a cyclic schedule of greater than 1 year.

PROJECT JUSTIFICATION:

A major portion of the Agency's buildings exceeds 15 years in age, and increases in repair requirements are
to be expected. Maintenance and repair costs for mechanical and electrical systems in a typical building are
almost three times higher during the 16— to 30-year period of a building's life than they are during the initial
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15 years of beneficial occupancy. At about the 15-year point, many electrical and mechanical components reach
the end of their serviceable or economic life and should be replaced in the interest of long-term economy.
Continued piecemeal repair of these components usually requires more resources in the long run than replacement
after the end of the economic life of the original components. This condition is now being encountered at
locations such as Goddard Space Flight Center (GSFC) and Johnson Space Center (JSC). The age of other portions
of the NASA plant, such as facilities at Langley Research Center (LaRC) and Lewis Research Center (LeRC),
highlights the need for an aggressive repair program. Some 75 percent of the physical plant is in the 16-to
30-year old category.

The major thrust of this repair program, as well as the rehabilitation and modification program, is to
preserve the Agency's $7.7 billion (as of September 30, 1982) capital type property of which the physical plant
comprises some $3.2 billion. The major distinction between these classes of work is whether or not the intended
work i1s to bring the facility and its components to a condition substantially equivalent to its designed
capacity, efficiency, and capabilities. If such is the case, the work is classified as repair. A analysis
of each of the projects for which funds are requested indicates that this work must be addressed and progressively
accomplished. Otherwise, risks are increased and future costs of the specific work will be greater. More
importantly, there will be increased breakdowns and costly emergency repairs required.

This program includes only facility repair work having an estimated cost not in excess of $500,000 per
project. The work is of such a nature and magnitude that i1t cannot be accomplished by routine day-to-day
facility maintenance and repair activities, or by related routine facility work efforts that are provided for
in other than CoF estimates. Each repair project, estimated to cost more than $500,000, is reflected elsewhere
as a separate major line item project.

PROJECT DESCRIPTION:

Proposed repair projects for FY 1984 totaling $19,500,000 are described under "PROJECT COST ESTIMATE.!
Projects estimated to cost not in excess of $150,000 have not been individually described or identified by
Center, and the total estimate for these projects is $345,000. This repair program has been distilled from
requests for FY 1984 exceeding $25,800,000, and thus represents a modest request in relation to the continuing
backlog of this type of work. Based on relative urgency and expected return on investment, the projects which
comprise this request are of the highest priority. Deferral of this mission-essential work would adversely
impact the availability of critical facilities and program schedules.
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During the course of the year, it is recognized that some rearrangement of priority may be necessary. This
may force a change in some of the items to be accomplished. Any such change, however, will be accomplished
within available resources. The following broad categories of work are described further in the "PROJECT COST
ESTIMATE" :

. Utility SYStEMS.. sususssssssssssssnsssnsnnsnssnsnssssnsnsssnnnnsnsnnnnsnnnnnnsnnnnnnnnnnns 9,320,000
b. General Purpose BuUildingS sesssssasssssssssssssssnsnsnnssnsnnnnnnnsnnsnnnnsnnsnnnnnnnnnnnns 1,255,000
c. Technical Buildings/StrucCtUres susssssssnssannsannssnanssnnnsnsnssnnnsannssnnnsnnnnsnnnnnnsn 5,550,000
d. Pavements and DraiNaQe ssssssssssssssssssssnssssannasnnnnsnnnnsnnsnsnnnnnnnsnsnnnnsnnnnnnnns 1,295,000
e. Building EXteriors and RI....cccccccceccccceeecemeeeeeeeeeeeeeeeeeeeeeeeeesesenseeaans 2,080,000

PROJECT COST ESTIMATE:

A.  Ames Research Center @) 1,395,000

1. Repair 6-Foot by 6-Foot Wind Tunnel Cooling TOWer.........ccoiiiiiiiiiiiiiiiieans 475 ,000

This large, 35-year old cooling tower requires extensive mechanical and structural repair to allow
continued reliable operation of the 6-foot by 6—foot (1.8 meter by 1.8 meter) wind tunnel. The project includes
replacing and/or repairing structural components as necessary, replacing the fan deck and fan motor structure,
rebuilding the flume, and replacing the fill supports. Wooden fill will be replaced with a plastic fill,
thereby eliminating clogs in the water cooling system due to splintered fill. Tower fans are heavy, require
excessive power, and vibrate due to imbalance as a result of age. They will be replaced, and accessories and
support equipment repaired as necessary.

2_ Repalr Of ngh Pressure A|r Systemslllllllllllllllllllllllllllllllllllllllllllllllllllll 435’000

This project is a continuation of repairs begun in FY 1983. During recertification of pressure systems
at ARC, numerous discrepancies were found in this system. Extensive nondestructive testing, pipe replacement,
and rewelding are required for code conformance. Some valve replacement, repair, and addition of pipe supports
and anchors are also required. Failure to correct these safety deficiencieswill adversely affect the operation
of the Unitary Plan Wind Tunnels, the 7-foot by 10-foot (2.1 meter by 3 meter) Wind Tunnel, and several other
important research facilities served by the high-pressure air system.
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3. Repair of 20 Megawatt Semielliptical Duct NozzleS...........oocooiiiiiiiiiinn, 265 ,000

This facility operates at Mach 3.5, and up to 2,700°F (1,480°C) to test heat shield systems and
materials. The two interchangeable water-cooled nozzles which eject the hot gases onto the test sample are
about 10 years old, and are subject to very high stresses. Both have required numerous repairs to the water
cooling system because of the age of the units. Heat stresses have caused waviness in the nozzles, which
causes a nonuniform gas flow and erratic test results. This project will provide a new nozzle and throat
section with improved water cooling design.

4. Repair of Roads and SEAS...eceeeceeeee e 220 ,000

This project will provide 17,000 square yards (14,220 square meters) of asphaltic concrete overlay and
other associated repairs to two 35-year old roads at ARC. Both roads have deteriorated to the point that the
surface is spalled and cracked, and rain water can penetrate and soften the base material. Failure to accomplish
these repairs will lead to failure of the roadway, which would require replacement of the entire surface and
base courses at a much higher cost than timely repairs.

B. Dryden Flight Research Facility (/) 425 ,000
Repair Electrical Feeders and SIHAIOL....cccceeeeeeeeeeeeeccccc e ceeeeeeeeee e 425,000

A 750-foot (230 meter) long 12,000 volt electric feeder and associated substation provides power from
Edwards Air Force Base to DFRF. It was installed in 1953. Repeated stresses from lightning surges and water
immersion have made the lead-sheathed, paper-insulated cable subject to sudden and catastrophic failure which
cuts off power to Substation No. 1, and thus to half of the DFRF complex. The substation switchgear was
fabricated by a company which has been out of business for more than 25 years and rebuilt parts can no longer
be obtained. The switchgear does not meet the requirements of the current National Electric Codes. The
equipment presents potential hazards due to arcing, ground fault interference, or other breakdown. This project
will repair the power feeders and station equipment, and will replace unavailable components with new equipment.

C. Goddard Space Flight Center (GSFC) suuussansssanansnsssnsansnnsnansnsnsnsnnnnansnsnsnnnnnnnnnns 1,690,000

1. Repair Electrical System, Payload Testing Facility (7) sesssssssssssnnnnnnsssnnnnnnnnnnns 350,000
This project provides for the replacement of four main breakers and two tie-breakers for the switchgear

in the basement electric equipment room of the Payload Testing Facility (7). The main breakers were installed
in 1961 as part of the original building electrical equipment. Now, due to the worn condition of the spring
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force retention parts of each main breaker, they have a tendency to close without manual activation during
reset, creating a dangerous condition for maintenance personnel. In addition, maintenance will become
increasingly difficult because the breaker manufacturer has ceased production of replacement parts. Also
included in this project is the replacement of the two manual tie-in switching systems with fully automatic
transfer switching systems. This replacement will provide automatic redundancy for interruption-free service
to the ongoing spacecraft and spacecraft component tests in the numerous thermal vacuum chambers. This project
will result in enhancement of the overall electrical system reliability and reduction in maintenance costs.

2. Repair Electrical Feeders Between Buildings 24 and 3/13/14 susecssassssssssnsssnsssnnnanns 180,000

This project provides for the replacement of approximtely 18,000 linear feet (5,487 linear meters) of
350 MCM cross-linked polyethylene, 4,160 volt electrical feeder sections with ethylene—propolene rubber feeder
between Buildings 24 and 3/13/14. These feeders supply the normal and emergency electrical power to the Central
Flight Control and Range Operations Building (3), Network Operations Control Center (13), Spacecraft Operations
Facility (14) complex from the substation and the diesel generators in the Central Heating and Refrigeration
Plant (24). Emergency repair has been necessary on two occasions over the past few years after feeder sections
faulted due to insulation failure. This failure rate is expected to increase as the insulation further
deteriorates with age. Since the Building 3/13/14 complex houses the NASCOM, OPSCON, NCC, and other critical
and sensitive functions, feeder failure during spaceflight missions cannot be tolerated, and cables must be
replaced to preclude loss of data.

3. Repair Steam Line Between Buildings 6 and 11....ccvvevevennsnn i Ceeeeeeen 390,000

This project provides for the replacement of approximately 1,000 linear feet (305 linear meters) of
4—inch (10 centimeter) diameter steam supply, 2 1/2-inch (6 centimeter) diameter condensate return, and
associated high pressure drip lines from manhole 4 (near Building 6) through manholes 1, 2, and 3 to Building
11, Applied Sciences Laboratory. The existing lines are housed in a 14-inch (36 centimeter) steel conduit.
The replacement lines will be preinsulated, direct burial, same size piping which will interconnect with the
manholes., The existing underground steam and condensate system was installed in 1962, and numerous leaks have
developed in the condensate line and the steel conduit due to severe corrosion. Presently, the condensate
lines have been turned off resulting in high thermal energy losses. Repair of this line will reduce the high
maintenance costs.

4. Repair Air Handling Units, Buildings 1, 4, and 23....ieetitiinteienronrensocnasasasesonns 400 ,000

This project provides for the replacement of 11 air handling units in Buildings 1 (Space Projects
Building), 4 (Plant Operations Building), and 23 (Data Interpretation Laboratory), with necessary insulation,
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piping, ductwork, electrical work, and controls. Three are in Building 1, one is in Building 4, and seven are
in Building 23. The existing units have been in operation for 22 to 24 years. Due to deterioration and
extensive operations, replacement is necessary at this time. This repair project will improve operating
efficiency, reduce maintenance, and enhance the system reliability.

5. Replace Elevators, Buildings 5, 12, and 21..cuiet ittt erennsronnsrsnnsons 370,000

This project provides for the replacement of four elevators, one car each in the Instrument Construction
and Installation Laboratory (5) and the Tracking and Telemetry Laboratory (12) ,and two cars in the Meteorological
Systems Development Laboratory (21). This work includes the replacement of cabs, door, controls, related
equipment, and all worn parts. Addition of provisions for the handicapped is also included. These elevators
must be replaced at this time to assure adequate service in these buildings. These elevators have been in
constant use since the early 1960's for transporting both personnel and freight. The elevators are frequently
out of service and downtime is excessive (between 32 hours and 30 days in CY 1981) because of the difficulty
in obtaining parts for the outdated elevators. Replacement of the elevators will restore dependable service
and reduce repair and maintenance costs. Three of the elevators have 20~passenger, 4,000-pound (1,814 kilogram)
capacity cars, and one has a 12-passenger, 2,500-pound (1,134 kilogram) capacity car.

D. Jet Propulsion Laboratory @b 1,740,000

1. Repair Chi”erS, VariOUS Buildingsllllllllllllllllllllllllllllllllllllllllllllllllllllll 400,000

These resources provide for the repair of ten large chillers serving Buildings 157, 168, 169, 179,
180, 198, and 238 at JPL. Work includes the repair or replacement of major components of these 100- to 300-
ton capacity centrifugal chillers. Controls will also be replaced and connected to JPL's utility control
system (UCS) to operate the chillers in a more energy efficient manner. These ten chillers are over 20 years
old and are overdue for a major overhaul. The chillers operate continuously to provide cooling for computer
support operations, electronic and optical research laboratories, and communications. The repair of these old
chillers is necessary to improve reliability, reduce maintenance, and lower energy costs.

2. Repair Cooling Tower (166) cuivirierenscsnnrsannsas 495 ,000

These resources provide for the repair by replacement of the closed section of Cooling Tower (166) at
JPL. Work includes replacing the closed section ofthe cooling tower with a ceramic cooling tower of approximately
800 tons of cooling capacity. Work also includes the repair or replacement of the related mechanical and
electrical equipment, an automated water treatment system, and suitable controls connected to the UCS. Cooling
Tower (166) was built in 1956, has exceeded its useful life, and is in need of a major overhaul. The cooling
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tower is a critical element for the continued operations of the 10-foot and 25-foot space simulators and the
air-conditioning loads in Buildings 150 and 248. The repair of Cooling Tower (166) is necessary to continue
to support space simulator test operations, and reduce maintenance and energy costs.

3. Repair Roads, Edwards Test Station (ETS) sessssssssssssssnnnnnnsnnnnnnnnnnnnnnnnnnnnnnnns 420 ,000

This project provides for the repair of 116,000 square feet (10,776 square meters) of paved surfaces
at the ETS of JPL. Work includes repaving of Process Road from Building E-40 to E-45, Road G from Building
E-22 south to Circle Drive, and Circle Drive to Building E-55 with asphaltic pavement and a crushed rock base
course. Also included is the aircraft taxiway approach and aircraft turnaround for large aircraft. These
roads were constructed over 25 years ago, uneven settlement and the failure of the existing pavement have
progressed beyond routine maintenance capability at this desert location. Further road failure is a safety
concern for the transport of hazardous materials and fragile test equipment. Unless these roads are repaired,
there is a probability they will become unusable and seriously impact the solid propellant research activities
at this site.

4. Repair Exterior Surfaces, Various Buildings I N N E N NN E N E N NN NN NN NN NN NN EEEEEEEEEEEEEEEEEEEEER 425’000

These resources provide for the repair of the exterior surfaces of Buildings 144, 157, 198, 202, and
241 at JPL. Work includes the preparation and cleaning, grouting, caulking, and application of a waterproofing
coating to the exterior surfaces of five buildings. Also included is the repair of the surface drainage of
Buildings 157 and 198 to eliminate leakage into the buildings. These buildings were last painted over 12 years
ago. The repair of the exterior surfaces of these five buildings must be accomplished at this time to prevent
further deterioration and eliminate water leakage into the buildings.

E. Johnson Space Center (JSC) wuuuuuunnnnssssnnnnnnsssssnnnnnssnnnnnnnnnssnnnnnnnnnnsnnnnnnnnnnns 1.440.000
1. Repair of Utility Generation and Distribution Systems (24) sssssssssssssssssssssssssnsnss 250,000

This project is required to maintain the reliability, efficiency, and safety, on a planned cyclic
basis, of the basic utilities that are generated and distributed from the Central Heating and Cooling Plant,
Building 24. This is part of a multiyear repair program to preclude serious outages by scheduling work in
relation to the service life expectancy of the various components. The work in this phase includes
repair/replacement of 15 valves, 1 boiler, 1 pump, 1 chiller, 1 heat exchanger, 2 tower fans, sump pumps,
various controls, expansion joints and piping insulation.
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2. Repair Of ROOfS, VariOUS Buildingsllllllllllllllllllllllllllllllllllllllllllllllllllllll 260,000

This project is part of a multiyear program to repair roofs of various buildings at JSC and is essential
to the continued operation of JSC facilities. In this phase, work on Buildings 14, 15, and 356 will consist
of removing and replacing damaged roof materials, including insulation board and flashing; and installation
of moisture relief vents. A total of approximately 50,000 square feet (4,645 square meters) of roofing area
on these three buildings will be repaired. Over the past 15 years, the normal aging process has resulted in
numerous leaks and moisture accumulations in roofing materials. This project is needed to preclude damage to
the building structure, as well as damage to interior ceiling panels, electrical panels, and sensitive equipment
and electronics.

3. Repair of Heating, Ventilating, and Air—conditioning Systems, Various BuildingS sasasasss 475,000

This project is part of a multiyear program to repair heating and cooling equipment in various buildings
at JSC. The work in this phase includes the repair or replacement of air handler casings and structures,
compressors, condensers, controls, valves, pumps, condensate units, and fan/scroll assemblies. In addition,
tasks of coil cleaning, damper and duct repair, suspension replacement, piping replacement or repair,
instrumentation calibration, insulation, and painting of all components and ancillary equipment will be
performed. This work will be completed in Buildings 7, 31, 35, 49, the Technical Support Facilities Area, and
the Center Support Facilities Area. It includes the repair/replacement of 75 chilled water air handlers and
ancillary equipment, replacement of 10 direct expansion air handlers and 2 condensate return units, repair of
3 blending stations and 3 steam stations, replacement of 5 control air compressors, and repair of 7 hot water
converters. High humidity and salt/chemical content of the air in the region of JSC has caused serious
deterioration in the aging coils, fans, and casings of air handling units. In addition, various heating and
cooling system components are approaching the end of their useful life.

4. Repair of Roofs, NASA Industrial Plant, Downey, CA........coccooiiiiiiiiiiiiiiininnns, 455,000

This project is part of a multiyear program for the repair of roofs at the NASA Industrial Plant,
Downey, California. This phase provides for the repair/replacement of approximately 165,000 square feet (15,328
square meters) of roofing on Building 001. Flashing, valleys, and gutters in these areas will also be replaced
as required. The sawtooth portion of Building 001 was built in increments between 1928 and 1941. The roof
has a history of numerous leaks and has required extensive repairs and patching over the years. Delay in
reroofing could cause damage to the building structure, insulation, ceilings, walls and floors, as well as to
costly hardware and test equipment.
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F. Kennedy Space Center 410,000

Partially Retube Central Heat Plant High Temperature Hot Water (HTHW) Generators........ 410,000

This project provides for the replacement of deteriorated boiler tubes in the firebox of the 17-year
old HHVN Generators #1 and 82 at the KSC central heating plant. Gradual deterioration of the tubes was
accelerated by a recent interim use of high sulfur fuel oil. The results have been excessive maintenance and
difficulty in sustaining reliable operations. Failure to repair the damaged boiler tubes may result in the
need for complete boiler replacement.

G. Langley Research Center (LaRC).....coooiiiiiiiiiiiiiiiii e 3,310,000

1. Repair of Roof (1268)...ccccce... Cectssesensennnnn 240 ,000

This project provides for the replacement of 19,000 square feet (1,765 square meters) of built—up
roofing on Building 1268. New roofing material will be installed from the roof pan upward. The new materials
will include insulation, flashing, and all other items necessary to restore the roof to its original condition.
The condition of this 22-year old roof has led to frequent water leaks over equipment in the building. A roof
survey has indicated that water becomes trapped between the layers and, on warm days, the roof blisters as the
trapped water expands.

2. Repairs to High Pressure Air SyStemMS.. suussssssssssssssssssssssssnssnssnnsnnnsnsnnnnnnns 470 ,000

This project provides for repairs to five high pressure air distribution systems (6,000 psi, 5,000
psi, 1,800 psi, 600 psi, and 350 psi) which serve all research facilities in the west area of LaRC. The work
includes replacement of all components subjected to pressures exceeding the compressors' pressure rating,
radiographic inspection of welds in the older piping, and repair of all defective welds. This involves
inspecting approximately 2,500 welds and repairing approximately 600 defective welds in the vicinityof Buildings
1247, 1264, 1265 and 1267. This repair work has been identified as part of LaRC's ongoing recertification
program.

3. Repair to Switchgear, Taylor Road SIHEION....ccooooeeeeeeeeeeeeeee 475,000

This project provides for the repair of the 6.6 kilovolt 'P' switchgear located in the Taylor Road
Substation by replacement with new outdoor switchgear. The work includes installation of new switchgear, and
reconnection of existing cables. Switchgear 'P' contains circuit breakers that are no longer manufactured.
A failure in the switchgear could result in loss of service to the 4 X 7 Meter Tunnel, the Structures and
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Materials Research Laboratory (Building 1148), the Fatigue and Fracture Research Laboratory (Building 1205),
and the Frequency Converter Station (Building 1235).

4. Repairs to the Continuous Flow Hypersonic Tunnel (1251A).. .. 000 vnsn e e eeaaes . 465,000

This project provides for the fabrication of a new throat and replacement of the heater bundle for the
Continuous Flow Hypersonic Tunnel. This facility produces environments that impose finite life cycles on test
components due to cyclic temperatures and pressures. Due to these cyclic conditions, the throat and heater
bundle have deteriorated and require replacement. This tunnel is a key heat transfer facility and also provides
data on the interaction between reaction control jets and aerodynamic controls.

5. Repairs to Cooling Towers in Buildings 1241 and 583 .usssucccsssnnssssssnansssnnnnnnsnnns 350,000

This project provides for the replacement of a wood cooling tower located at Buildings 1241. The
cooling tower for Building 1241 (2,800 gallons per minute (10,640 liters/minute)) serves the 16-Foot (4.8
meter) Transonic Tunnel. The repairs include new fill material, fans, mist eliminators, joists, decks, and
water distribution systems. This cooling tower has deteriorated to alevel that normal maintenance isineffective
and replacement is necessary.

6. Repair of Sanitary Sewers, WESL Ar@a........ooiiiiiiiiiiiiiiiiiiiiiiiaians 395,000

This project provides for the replacement of existing sanitary sewer lines in the LaRC West Area. The
existing lines have been in service for approximately 35 years. Due to earth settlement and root intrusion
into the lines, significant cracking has occurred. This project includes the sliplining and repair of the
cracked lines and joints as well as the removal of roots in the lines. The lines to be repaired include the
following: (1) the sanitary sewer line from Lift Station No. 6 to Building 1230, (2) the line from Lindbergy
Road to Walcott to the vicinity of Building 1229, (3) Building 1228 to the nearest manhole, and (4) Taylor
Road to the west of Building 1218. In total, approximately 11,000 linear feet (3,350 meters) of line are
included.

7. Repair Of WeSt Area POtable Water Piping BN EE I EE RSN E NN NN N E NN NN E NN NN NN NN EEEEEEEEEEEEEEEEN 440,000

This project replaces 8-inch (20 centimeter) and 10-inch (25 centimeter) cast iron water mains in the
LaRC West Area. Existing piping has been in service for approximately 30 years. The piping is extremely
corroded. Potable water analyses indicate occasional levels of turbidity, color, manganese, and iron that are
not in conformance with established standards. Included is the replacement of 6,000 linear feet (1,829 meters)
of cast iron pipe with plastic pipe. These mains go west along Ares Road from Building 1222 to Building 1209:
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west on Stratton Road and north on Warner Road to Ames Road; north between Buildings 1200 and 1208 from Ames
Road to Bush Road; and on Stratton Road south to Building 1146.

8- Repair D28Witchgear (6”0)"'..000 lllllllll LN IR IR S T IR DN DN I S L I e I O I I B TR D BN K B LN I B " B EEEEEENEEESNSNEENEEEBRESR 475’000

This project provides for the replacement of the existing D2 switchgear which supplies power to the
8-Foot (2.4 meter) Transonic Pressure Tunnel boundary layer compressor drives. The work requires removal of
the existing switchgear, installation of new switchgear, and disconnecting and reconnecting cables to the
existing loads. Manufacturer inventories are practically nonexistent for this equipment. Should a serious
failure occur, it would require a long downtime before replacement parts could be manufactured.

H.  Lewis Research Center (LERC)....cooiiiiiiiiiiiiiiiiiiii e 2,280,000

1. Repair Switchgear at Electrical Substation "C" (32)..¢vss susannnssnnnssnnnnnsnnnnnnnnnns 440,000

This project will provide electrical repairs at Substation C, Building 32. The work includes replacement
of seven medium voltage outdoor oil circuit breaker units with five dry type outdoor circuit breaker units and
the addition of a 2,40C volt main circuit breaker at the C1 transformer. A circuit breaker will also be added
to the C2 transformer. The existing oil circuit breakers are 40 years old and replacement parts are not
available. These breakers also present a fire hazard and do not provide system protection equivalent to modern
breakers. The modern oilless type circuit breakers will eliminate both the replacement parts problem and the
serious fire hazard. The additional circuit breakers added to C1 and C2 transformers will provide switching
capability for planned maintenance and assure continutity of power for research operations in the event that
a problem and/or fault develops in the electrical equipment.

2. Repair of Steam Condensate System, Various Buildings..... 460,000

These resources provide for the repair of steam condensate piping, valves, traps, and condensate pumps
in the Altitude Wind Tunnel, Building 7; the Icing Research Tunnel, Building 11; the 8-foot by 6-foot (2.4
meter by 1.8 meter) Supersonic Wind Tunnel (SWT) Drive Equipment, Building 53; the 8-foot by 6-foot (2.4 meter
by 1.8 meter) SWT Office and Control, Building 54; the Structural Dynamics Laboratory, Building 56; and the
8-foot by 6-foot (2.4 meter by 1.8 meter) SAT Air Dryer, Building 57. These mechanical systems have been in
service for over 25 years. Although the traps and strainers have been replaced as required over the years,
the systems are now in need of complete replacement because of extensive corrosion and blockage.
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3. Repairs tO ROCket Engine Test CompleX EEEEEEEEEE NN NN E NN NN NN NN NN NN NN NN EEEEEEEEEEEEEEEEEEESR 310,000

These resources provide for the repairs to the Rocket Engine Test Complex located at the end of Lower
South Road. Work includes repairs to the interior structural and mechanical/electrical equipment of the Rocket
Engine Test Facility, Building 202, and the concrete apron adjacent to the building. All wall and ceiling
areas of the building will be repaired. The existing unit heaters, piping, exhausters, lighting, and smoke
detection systems in the building are old, inefficient and must be replaced. The concrete apron adjacent to
the north side of the building is cracked and deteriorating in several places. A new concrete apron will be
installed and surface and subsurface drainage will be provided. Maintenance of this 26 year old facility
complex has become a continuing problem and these repairs are urgently needed to continue to provide rocket
engine research and testing.

4. Repair Underpass Road from Brookpark Road to Walcott ROad sasssssssssnssssnsssnnnsnnnnnns 310,000

This project provides for the repair and resurfacing of approximately 2,800 linear feet (853 meters)
of Underpass Road between Brookpark Road and Walcott Road. The work includes replacing deteriorated portions
of payment and resurfacing approximately 11,000 square yards (9,200 square meters) of pavement with a 2 1/2-
inch (6.4 centimeter) layer of bituminous asphaltic concrete. Also included in this project is the surface
repair of two bridges along Underpass Road. The bridge repairs consist of removing and replacing 280 square
yards (234 square meters) of concrete median slab which has settled, and replacing 600 feet (183 meters) of
concrete median curb. A new 1,400-linear foot (427 meter) sidewalk for safe pedestrian traffic will be provided
along the west side of Underpass Road from Building 501 to the main gate, Building 108. A 440-linear foot
(134 meter) safety barrier will be installed along the bridge area to protect pedestrians. Repair of the storm
drainage system is also included in this project. Underpass Road is the main entrance roadway into the Lewis
Research Center. The heavy traffic along this road along with the normal winter weather conditions of freezing
and thawing have severly damaged this 20-year old road and major repair IS necessary to prevent extensive
pavement failure and to arrest the progressive deterioration of the subbase.

5. Repair of Electrical Power System at Substation K (89). sasessssssssssnsssnsssnnsnnnnnnns 350,000

This project will provide for the repair of Substation K, Building 89, by replacing two 5,000/6,250
kKVA, 6.9 kV = 2.4 kv transformers. Included in the project is all work associated with the disconnecting and
removal of existing transformers, installation of new transformers, grounding, foundations, protective relays
and controls. The two transformers, identified as K1 and K2, were installed as part of the 10-foot by 10-foot
(3.1 meter by 3.1 meter) SANT Complex approximately 30 years ago. Now these transformers serve loads at seven
additional buildings outside the 10-foot by 10-foot (3.1 meter by 3.1 meter) complex, and must be replaced.

CF 9-12



Because K1 and K2 are electrically out of phase with other 2.4 kV sources at LeRC, parrallel operations are
not possible. Therefore, this repair work will not only replace two aging transformers but will also permit
parrallel operation with other transformers and thereby assist in handling the increased load.

6. Repair of Natural Gas Piping Distribution SyStemM .usessseeeesssssnsssssssssnnnnsnnnnnnnsns 410,000

This project provides for the repair of the natural gas piping distribution system from Drop Tower,
Building 45 to Combustion Research Laboratory, Building 35. The work includes replacement of approximately
3,000 feet (914 meters) of pipe ranging in diameter from 10 inches (25.4 centimeters) to 14 inches (35.6
centimeters). This piping is part of the primary gas distribution system which serves the main area of LeRC.
Cathodic protection will be provided as part of the new pipe installation. This section of underground natural
gas pipe is 35 years old, and the original installation did not include cathodic protection. As a result, the
original coating is damaged and deteriorating causing increasingly frequent leaks. This project will reduce
maintenance and hazards associated with gas leaks.

I. Marshall Space Flight Center (B0).ccceeeeooooeeeeeeceeeeeee 2,265,000

1. Repair/Replacement of High Pressure Gas SyStem. suueeeeessssssssssssssssssnnnnnnnnnnnnnns 450 ,000

This project provides for a continuing program to replace unreliable sections of the high pressure gas
pipelines which support vital MSC laboratory and testing activities. Following the gaseous hydrogen (GHZ)
explosion at Test Stand 500 and the fatal gaseous nitrogen (GN,) asphyxiation accident at KSC, a plan was
formulated to upgrade critical, high priority portions of the ASFC pipelines to current safety standards.
These 25- to 30-year old systems are exceeding their design life and experiencing increasing failure rates.
The work under this phase includes replacement of approximately 10,000 feet (3,048 meters) of GN, and gaseous
helium piping to eliminate potential hazards due to corrosion and possible leakage. Priority wfll be given
to piping under concrete slabs adjacent to inhabited buildings.

2. Repair Liquid Hydrogen (LHZ) Storage and Transfer Facility. sussnsssssssnnunnnnnnnnnnnns 490 ,000

This project provides for the repair and refurbishment of the 110,000-gallon (416,350 liter), 75-psig
LH, storage sphere at Building 4526/4527 which supplies LH, to Test Position 500, Building 4522. This liquid
hygrogen storage tank was constructed in the mid-1960's and deactivated in 1967. Test programs scheduled for
CY 1984 and beyond will require large quantities of LH, or Liguified natural gas (LNG). At that time, continued
use of trailer deliveries will be unsatisfactory for cgst-effective test operation. This large storage facility
must be completed and recertified for use of LH2 or LNG to meet the O&HA and safety codes. The work includes
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replacement of LH, system valves; cleaning of the sphere, loading and transfer piping system; and repair of
the transfer Systgm piping and controls, burnstack, and related utilities.

3. Repair Liquid Nitrogen/Gaseous Nitrogen (LN2/GN ) Facilities
and High Purity Air SYSteM .assassssssssssassassasnsssssnsnnsnnnsnnnsnnnnnnnnnnsnnnnnnnnns 450 ,000

This project provides for the repair and updating of the LN storage and transfer subsystems, the
LN_,/GN, conversion subsystems, and ancillary equipment to provide contlnued safe and efficient operations.
Thse gystems service the M3C test stands, shops, laboratories, and support facilities. They are now at the
end of their 20-year design life and have deteriorated through usage and age. Radiographic inspection of the
systems has revealed deterioration in welds and the lack of cathodic protection has abetted corrosive leaks.
These active systems are critical requirements in support of ongoing test programs including Space Shuttle
work. The repair work includes inspection, repair, and cleaning of the storage vessels, interconnecting
manifolds, transfer subsystems, high pressure pumps, and some 10,000 feet (3,048 meters) of distribution systems
as necessary. Selected portions involving approximately 12,000 feet (3,658 meters) of the high purity air
distribution system will be systematically cleaned to remove deposits accumulated during the past several years
of operation.

4. EXterior Repairs, VariOUS BUildingS. EE NN E NN E NN E NN NN NN NN E NN NN E NN NN NN NN EEEEEEEEEEEEEER 150,000

This project provides for painting of the exterior of Buildings 4548 and 4588. Work includes surface
preparation and painting of approximately 170,000 square feet (15,793 square meters) of exterior surfaces.
This painting is required to protect buildings against the cumulative damaging effects of deterioration and
weather. Deferral of this project is not cost-effective because continuing deterioration/corrosion will require
more extensive and expensive surface preparation requirements.

5. Repair Roofs, Various BuildingS ssssessssssssssssssnsnssnsnssnsssnsnssnsnnsnnnnnnnnnnnnns 400 ,000

This project is part of a continuing program to repair roofs at MSFC to rectify blistering, soft spots,
drying—out and deteriorated insulation. These roof repairs are essential to protect and preserve facility
capability and to remove the threat of unscheduled interruption to MSC operations. The normal roof lifetime
experienced at MIC is 15 years and, in many cases, this has been exceeded. The most severely deteriorated
roof areas of Buildings 4347, 4475, 4628, 4610, 4667, 4705, 4732, 4733, 4764, and 4775 are scheduled for repair.
Under this project, approximately 106,000 square feet (9,847 square meters) of roofing will be repaired which
includes replacing roofing, insulation, damaged flashing, and resaturating roof surfaces to a firm smooth
finish.
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6. Repair Heating, Ventilating, and Air—conditioning (HVAC) Components (42071)ceucesesssonss 325,000

This project provides for replacement of components in the chilled water air-conditioning system serving
Building 4201 which is a major element of the M¥C Headquarters complex. It is essential that it be maintained
in an efficient and cost-effective manner. Constructed in 1964, the HVAC system is now obsolete, inefficient,
and requires continuous maintenance and repair. This project will reduce maintenance costs, support MSFC's
energy conservation efforts, and keep the facility in a good state of repair. The work included in this project
involves removal of the existing chillers and installation of two 195-ton chillers, air compressors for HVAC
pneumatic controls, chilled water pumps, condenser water pumps, chilled water coils, mixing boxes, and steam
coils.

J.  Michoud Assembly Facility (~F). ..o, 1,765,000

1. Repair MAE ~ar .. 495,000

This project provides for the replacement of the 130-foot (39.6 meter) long wharf located adjacent to
the MAX east barge dock. This wharf at one time was 260 feet (79.2 meters) long. Half of the wharf sank when
deteriorated structure gave way and has since been removed from the water. The remaining portion of the wharf,
which is required for mooring of the barges during loading of external tanks for shipment to the launch sites,
is unusable because of its deteriorated state, and must be restored.

2. Repair Underground Cooling Water LIBS.ceieeeeeceeeceeecceeeceeemeeemeeecaeas 240 ,000

This project provides for replacing the existing underground cooling water lines from cooling tower
127 to Buildings 110, 130, and 103 with above ground distribution system. These lines serve the chillers
located in Building 110, the trichlorethylene still in the thermal protection system (TPS) mix room in Building
130, and various equipment in Building 103. Recent repairs have revealed the badly deteriorated conditions
of the underground piping which could cause a disruption in the external tank production should a failure
occur. To correct this situation, approximately 500 linear feet (152.4 meters) of piping, ranging from 6 to
18 inches (15.2 to 45.7 centimeters), will be installed.

3. Repair Chemical Waste Lines (103) susssssssuasssnssnsnnsnsnssnnnnnsnnsnsnnnsnnnnnnnnnnnnns 265,000

This project provides for lining approximately 2,000 linear feet (609.6 meters) of chemical waste drain
lines under the floor slab of Building 103. Deterioration of joint compounds along with ground and floor
settlement have been the major factors causing leaks and cracks to the existing drain lines. To correct this
problem, a 1/4-inch (.6 centimeter) chemical resistant liner will be installed without breaking through the
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concrete floor to repair the damaged vitrified clay pipe. The existing lines vary from 6 inches to 12 inches
(15.2 centimeters to 30.5 centimeters) in diameter and drain the Chemical Cleaning and Plating Facility and
the Major Component Cleaning Area.

4. Repair Electrical Feeders #1 and #5....0vevvunvvnns e et ee et 300,000

This project provides for the replacement of approximately 4,000 feet (1,219.2 meters) of underground
electrical feeder cable. Feeder #1 supplies electrical service to the computer areas, offices, and cafeteria
in Building 103, and Feeder #5 supplies electrical service to three substations in the main manufacturing
production area for external tanks. The existing 13,800 volt feeders are approximately 40 years old,
deteriorating, and have exceeded their expected useful life. The new feeders will be ethylene propylene rubber
insulated cables, shielded with a polyvinyl chloride jacket.

5- Repair Cell E Deoxidizer LiningIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 465,000

Cell E in the Vertical Assembly Building is used for cleaning and drying of the ET LO2 and LH, tanks.
This project provides for the repair/replacement of the special protective coating applied to Cell E I'n 1978.
This protective coating, which has an approximate life of only 5 years, protects the concrete wall of Cell E
from the acid soultion used in cleaning the LO, apd LY, tanks. If the coating isnot replaced, rapid deterioration
of the underlying cell surface will occur. 2I‘he worf includes removal of coating. from those areas that are
peeling, blistering, or flaking; neutralizing the acid effect on exposed concrete; smoothing and fairing such
areas and then applying new lining material.

K. National Space Technology Laboratory (BL)cceeceoemcecececeeceecceemeeeaees sesess 1,525,000
1. Repair of High Pressure Gas (HPG) Distribution System Components suusssssssssssssssssnsss 450,000

This project provides for continuation of a multiyear plan to repair the HPG system components within
the Space Shuttle Main Engine (SSME) complex, cross-country HPG systems, and base facilities. Many components
in the HPG system are 12 to 15 years old and have been subjected to severe use and stress, including submersion,
electrolytic corrosion, and periodic removal and chemical cleaning during system maintenance. Many of the
components are obsolete and spare parts cannot be bought and must be custom-made. With the extremely high
operating pressures, in addition to normal wear and tear, their continued deterioration constitutes a safety
hazard to both personnel and equipment. The work will include the following: component disassembly, cleaning
and repair; reassembly and installation; and system certification on completion of installation activities.
The components to be repaired include 30 pressure regulators, 30 relief valves, 20 manual valves, and other
related components.
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2. Repair of High Pressure Gas Compressors and PUMPS. sessssssssssssnnnnnsnssnnnsnsnnnnnnnns 250 ,000

This project provides for the overhaul of the high pressure gas transfer pumps and compressors used
in the generation of high pressure gas in support of SSVE operations. The work includes overhaul of 7 liquid
nitrogen pumps, 2 air compressors, 3 helium compressors, 6 intercooler shell jackets on helium compressors,
and replacement of 2 intercooler water pumps. The compressors will be subject to major overhaul including
replacement of valve assemblies, pistons, plungers, sleeves, bearings, and crank shaft. This equipment has
been in constant use at the equipment design capacity. To preclude major failures, which would seriously
impact the SSVE testing schedule, it is necessary to overhaul this equipment at this time in accordance with
the equipment manufacturers' recommended maintenance and service schedule.

3. Repair High Pressure Industrial Water \d\es 450,000

This project provides for the inspection and repair of all major valves in the high pressure industrial
water (HPIW) system which furnishes water to the test complexes to cool the engine test stand flame deflectors
and for water deluge fire protection on test stands. The system also furnishes water for fire protection of
the propellant barges. Work includes inspection and repair of four 30-inch (76.2 centimeter) gate valves, two
36-inch (91.4 centimeter) ball valves, eight 12-inch (30.5 centimeter) flex-flow valves, and 42 smaller valves.
Maintenance has been of a preventive nature and only critical repair and replacement of parts have been
accomplished due to the demanding firing schedule. The valves have reached their expected service life of 20
years and must be repaired in order to continue the uninterrupted service. A failure in the HPIW could result
in the destruction of the test stand flame deflectors or a major catastrophe in the event of a fire on the
stand or propellant barges.

4. Repair ROOfS, VariOUS Buildingslllllllllllllllllllllllllllllllllllllllllllllllllllllllll 375,000

This project provides for the repair of the roofs of nine permanent buildings. These roofs are 15to
18 years old. Expansion and contraction of these roofs over the years and the prolonged high temperatures and
rainfall have caused cracks and separations where scuttles penetrate the roofs and where roofs adjoin parapets.
Moisture has seeped into the underroof membranes causing accelerated deterioration. Work includes the repair
and/or replacement of selected sections of deteriorated roof on one building totaling 3,000 square feet (279
square meters) and complete replacement of roofs on eight buildings having 95,700 square feet (8,890 square
meters) of 5-ply built-up roofing.
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L. Wallops Flight Facility (WFF) .uu.uecusassssssassnssnnsnssnssnssssnssnnsnnnnnsnnnnnnnnnnnnnnns 230,000

Repair of Various RIB....cccccccceeceeeeeeeeeeeeasaaaaaaaaaaaasaaaanmnnnmmmnnmmnnnnas 230,000

This project provides for the repair of 58,000 square feet (5,388 square meters) of roofing on Buildings
F-1, F-2, Y-15, W-65 Y-60, D-8 C-15 and X-55 at the Wallops facility. The work will include replacement
of wet or damaged insulation, coping, flashing, gravel stops, and other related roof accessories. These are
the original roofs on buildings which were constructed more than 20 years ago. The roofs have lasted longer
than their designed life expectancy and now contain numerous patches and temporary repairs. To assure that
personnel and equipment inside are protected, replacement is now required to preserve the integrity of the
structures.

M. VarioUS LOEEIB. .o oo e e e e e 680,000

1. Repair of Exterior Surfaces, Various Antennas, Goldstone, California.................... 480,000

This project provides for the repair of the exterior surfaces of the 34-meter DSS-12 antenna, the 26-
meter DSS-13 antenna, and the 64-meter DSS-14 antenna to restore radio frequency performance and protect the
antennas from further deterioration. Oil, dirt, and deteriorated coatings will be removed and the surfaces
will be treated with a highly reflective protective coating applied to all structural members, A highly
infrared refractive protective coat